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Valve Motion Diagram. 





BY V. HOOK. 





The writer was once in the employ of an 
engine-builder who was, originally, a civil | 
engineer. He was deep in mathematics, and 
in laying out valve motions made use of 
sines, cosines, and no end of algebraical 
formulas. The p’an here presented origin- 
ated with myself, and, in using it once in 
the presence of my employer, he termed it 
‘‘fudging,” and labored long with me to 
adopt his formulas. His labors were in vain; 
probably he thought he was casting pearls 
before swine. However, I was comforted 
with the knowledge that 999 out of a thou- 
sand mechanics would have preferred my 
diagram, with its ‘‘fudging.”” The practical 
man has no time for formulas when he can 
travel (to him) a much straighter road to 
what he wants. The plan is simple, and 
any One can understand why he does this or 
that; he knows he is right, and he has no 
conclusions to jump at. 

The outside circle is the crank-pin circle, 
the smaller one the eccentric’s center circle. 
The crank-pin circle is divided off into the 
inches of travel of piston, by a tram or pair 
of compasses set to represent the rod’s 
length. §S§, in Fig. 1, are the steam ports, 
E the exhaust port, and X X the bridges. 
Fig. 2 is a sectional elevation of the valve di- 
vided by the line ad. The valve drawing is 
cut out at the line fe, and placed on the line 
representing the valve-seat. 

The laps and lead are laid off (from the 
pin C, the valve rod running directly from 
eccentric to valve) a 6 from center of circles, 
a. The line dc is erected perpendicular to 
center line F C, and through where it cuts 
eccentric cirele at ca line is drawn, as aB. 
This line is the center line of eccentric, and 
the angle C a B—the angle formed by eccentric 
and crank ¢. This angle is constant in what- 
ever position the crank-pin may be. 

Place the valve, Fig. 2, on the seat, so that 
line d a coincides with line ¢ b, and you have 
position of valve when crank is on center. 
As the crank moves, in direction of arrow, 
from C, the valve moves from right to left, 
and back again, till right hand edge of valve 
comes to edge of port, z. The steam is now 
cut off, and, to find position of crank-pin, 
notice that the line a d on valve cuts the cen- 
ter line, F C, at bd, which, extended down to 
small circle, cuts it at e. ThelineaeD is 
now evidently the center line of eccentric. 
Taking the distance, BC, in a pair of com- 
passes, and measuring back from D, we find 
the point A, which is the position of the crank- 
pin when steam is cut off. The figures on 
the large circle give the number of inches 
traveled when this occurs. The valve now 
continues to move from left to right till edge 
of exhaust cavity, g, comes to edge of port, 
h, when the exhaust commences. The cen- 
ter line on valve d a now cuts line FC at a; 
this, extended down, cuts eccentric circle at 
m. <A line, am j G, now represents the cen- 
ter line of eccentric; laying off the distance, 
BC, from G, we find the point H of crank- 
pin, when exhaust commences. The crank 


how travels on the lower half of its circle. 
The valve continues to travel from left to 
right, opening into the exhaust until the 
edge of exhaust cavity again comes to h 
(edge of steam port, the valve now traveling 
from right to left), the exhaust is closed and 
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before stated, when g, on valve, comes to h, 
on ports; the line d a, on valve, then cuts the 
line FC at a, and the line a7 K represents 
center line of eccentric. Lay off from K the 
distance BC, and we find I, the position of 
crank when compression commences. Simi- 


| lar points on the opposite stroke can be found 


by commencing with crank-pin at F instead 
of C, noting that center line of eccentric is 
down instead of up. If the eccentric’s mo- 
tion is transferred to valve through a rocker 
shaft, the lap and lead must be laid off fo- 





ward the crank-pin instead of from it. 
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Extracts from Advance Sheets of a New 
Book on Mechanical Manipulation. 





No. 1. 





BY JOSHUA ROSE, M. E. 





* * * The objections to the round top 
and bottom (Whitworth) thread are, that it 
requires to be cut by a tool having more than 
one tooth, and it is impracticable to make, 
by grinding, or with a file, a tool of this 
kind because of the liability to run in the 
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These points, I assume, are understood by 
the reader, as it would require too much 
space in one article to explain them all. The 
irregularity of the valve’s motion (more ex- 
pansion occurring on one end than the other) 
can be ascertained by this diagram. Unless 
the eccentric rod is very short, no notice may 
be taken of its irregularity due to radius 
(shown in line 6c, being struck from ‘length 
of eccentric rod), as it is so little that, gener- 
ally, a straight line, as 5c, will suffice for 
practical purposes. ; 

I trust that this may be of use to some 
who have worried their brains with imprac- 
ticable formulas and diagrams produced by 
men more scientific than practical, and which 
resemble puzzles. 

In my next I will show how ‘motion 
curves” are produced, showing the entire 
movement of the valve, and its operation, at 


a glance. 
ame 


Persons contributing articles for the AMER- 
ICAN MACHINIST will confer a favor by writ- 
ing, in every instance, upon only one side of 
the paper. In case the preparation of fin- 
ished drawings to accompany articles is 
inconvenient, a pencil outline, marked so as 





Compression commences. 


This occurs, as 





to convey the desired idea, will answer. 





It has been assumed, in this case, that the 
alteration of form due to hardening is, in 
each case, in the same direction—that is, to 
shorten the pitch. This assumption has 
been made because, in general, such is the 
effect, the amount, about .003 per inch of 
length, being that arrived at by eminent au- 
thorites upon the subject. Thus J. J. Grant 
gives the following replies to the accompany- 
ing questions: 

‘‘Do taps that shorten most in length 
(from hardening) increase the most in diame- 
ter in hardening?” 

‘‘Not always. Sometimes a tap that 
shortens by hardening becomes also smaller 
in diameter, while sometimes a tap will in- 
crease in length, and also in diameter, from 
hardening.” 

‘‘Do taps that remain of true pitch after 
hardening remain true, or increase or dimin- 
ish in diameter?” 

‘‘They will generally be of larger diame- 
ter.” 

‘Do small taps alter more in diameter (in 
hardening) than large ones?” 
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Fig. 1. 


curves at the top ard bottom of the thread. 
Hence this mode is cut by a chasing tool cut 
by a standard hob. 

Now the broad-cutting edge on a chaser 
causes it to spring or deflect, and hence to 
follow, to some extent, the texture of the 
metal of the work, dipping into the softer 
and springing away from the harder seams 
or spots in the work. 

Again, suppose the hob to be quite true to 
pitch in the lathe, the hardening will alter 
the pitch, causing it, in a majority of cases, 
to get finer, but, in exceptional ones, to be- 
come coarser. Then, when the chaser is 
hardened, a second alteration of pitch takes 
place, inducing an error which we have, at 
present, no means of eliminating. 

In cases where the screw cutting tools and 
standards require constant renewal (from ex- 
cessive use), this assumes great importance. 
Suppose, for instance, a standard hob has its 
pitch .003 per inch of length, too fine (be- 
cause of shrinkage in hardening), then the 
chaser it cuts will be .006—too fine a pitch— 
per inch of length, after hardening, and, if 
that chaser be used to make a new hob (when 
the original hob is worn out), the new hob 
will, when hardened, have its pitch .012 inch 
too fine in an inch of length. 








/ 
Fig 2. 

‘*No; the proportion is about .002 per inch 
of diameter.” 

‘What increase in diameter do you allow 
for shrinkage* in hob taps for tapping solid 
dies?” 

“* As follows: 


Diameter of hob tap. Shrinkage about 


t inch .003 
ee .003 
g “ .005 
: 008 


‘‘Suppose a tap that had been hardened 
and tempered to a straw color contained an 
error Of soz inch, both in diameterand pitch, 
was softened again, would it, when soft, re- 
tain the same errors, or in what way would 
the softening affect the tap?” 

‘*We have repeatedly tried annealing or 
softening taps that were of long or short 
pitch, caused by hardening, and invariably 
found them about the same as before the 
annealing. The second tempering will gen- 
erally shorten them more than the first. 
Sometimes, however, a second tempering will 
bring a long pitch nearer correct.” 

The Morse Twist Drill Co. state as follows, 
in reply to questions: 

‘«The increase in diameter of taps (due to 
hardening) varies with the diameter; a 1-inch 
tap would expand ip diameter from zq55 to 
1050 inch.” 

‘*Taps above 4 inch diameter expand in 
diameter to stop the gauge every time.” 

‘‘The great majority of taps contract in 
pitch during the hardening; they seldom ex- 
pand in length.” 

‘‘The shortening of the pitch and the ex- 
pansion of diameter have not much connec- 
tion, necessarily, though steel that did not 
alter in one direction would be more likely 
to remain correct in the other.” 

‘* There dues not seem to be any change in 





the diameter or pitch of taps if measured 
after hardening and before tempering, and 
again after tempering them.” 





*The diameter of hobs decreases from hardening. 
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‘Taps, once out in length, seem to get 
worse at every heating, whether to anneal or 
to harden.” 

As a practical example of how the errors 
induced by hardening the hobs may, in time, 
vary the thread of a tap, the following may 
be quoted: 


The Freeland Tool Works have a set of | 


hobs furnished by Sir Joseph Whitworth 
some thirty years ago. These hobs have 
never been sharpened or softened, and are, 
to-day, in first-class condition, having been 
but little used. 

In the following table the diameter of taps 
made from chasers cut from these hobs are 
compared with those at present given by 
Whitworth: 


| 
| Diameter at 


Diameter at {Root of Thread, 


Diameter at Root of 





Top of Thread. | Freeland Taps." ne. 
14 inch. 0.188 0.1859 
+3 . 2385 241% 
36 . 2955 .2949 
{s .388 .B46 
4 .38865 .8932 
16 .449 .4557 
% . 5085 .5085 
is .5665 571 
34 -6205 .6219 
13 .6825 6844 
4 . 728 7327 
15 a . 7952 
i 8375 8399 





Here let it be noted that, as a rule, the di- 
ameter at root of thread given by Whit- 
worth, in nearly all cases, is larger than that 
of Freeland’s Whitworth taps, which accords 
with the average increase of diameter found 
by Mr. Grant’s and the Morse Co.’s experi- 
ence. 





*These diameters were measured for me by the 


Morse Twist Drill and Machine Co, 
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New Vertical Engine, 





The engines illustrated on this and oppo- 
site page represent two classes, viz., Fig. 1, 
yacht engine; Fig. 2, one for general work, 
which were designed and constructed to 
meet the demand for a cheap, durable, and 
efficient engine. The parts are well propor- 
tioned and the bearing surfaces large, there- 
by increasing the durability. They are also 
provided with a balanced piston valve, by 
which the friction incident to slide valves is 
almost, if not entirely, avoided. The frames 
are cast in one piece, and of such a shape 
that the greatest strength is secured with the 
least material, while they occupy the smallest 
amount of floor space. Each engine can be 
provided with a heater and pump (see Fig. 2) 
when required, which are of such a simple 
construction that they can be applied or re- 
moved with very little expense. The Waters 
governor is used on the engines for general 
work, unless otherwise desired. 

The different parts are made perfectly in- 
terchangeable, therefore can be duplicated at 
any time. These engines seem to have met 
with a very favorable reception, both for 
steamboat and general use. Sizes are now 
manufactured from 10 H. P., 8x” cylin- 
der, weight 1,800 pounds, up to 30 H. P., 
10”x12” cylinder, weight 3,500 pounds. 
The firm of Heald, Sisco & Co., of Baldwins- 
ville, N. Y., are now manufacturing and 
introducing these engines. Their reputation 
in building the Heald & Sisco pumps will, 
no doubt, insure them success. They will 
gladly furnish, on app¥cation, any informa- 
tion required. These engines are named re- 
spectively, Mercury (10 H. P.), Queen (15 H. 
P.), Monarch (20 H. P.), and Vulcan (30 


ui. P.) 
~~ 


A brief biography of Thomas Blanchard, 
the inventor of the mechanical combination 
for turning irregular forms, has been recently 
published. Mr. Blanchard also invented a 
machine for cutting and heading tacks at one 
motion, twice as fast as the ticking of a 
watch, which was continued in use more 
than twenty years. This goes to explain 


why it is that the poor widow is able to buy, 
for 3 or 5 cents a paper, the tacks that the 
small boy, her son, sticks in the bottom of 
chairs for the unwary to sit down upon. 





Advantages of High Speed Engines. 





BY CHARLES T. PORTER. 





There are obvious features of the horizon- 
tal form of engine which adapt it remarkably 
well for the requirements of high speed. 

The form of the bed and of the founda- 
tion, extended in the direction of the motion, 
and its proportions of base to elevation, are 
most favorable to stability. 

It is a self-contained form, and the force 
of the steam is trangmitted along a direct 
line. 

The bed frame may be made as substan- 


| tial, and as well adapted to resist deflection, 


as we choose to haveit; and it is evident that 
for successful running at high speed it can- 
not be too stable and rigid. 

But beyond these are the unseen things, 
and these are the realities with which we 
have chiefly to deal. Besides the force of 
the steam there are two other forces, which, 
whether considered or not, must in reality 
control the determination of the proper form 
of a high speed steam engine. These are 
the gravity and the inertion of the recipro- 
cating parts and the crank. 





speed, compared with their inertia. The 
former is constant at all speeds. The latter 
is hardly sensible in very slow movements, 
but increasing as the square of the revolu- 
tions becomes at high speed like a despot, 
who, unless his slightest demands are com- 
plied with, will destroy all within his reach. 
This force may be called the obstinacy of 
matter. It resists its being put in motion, 
and when in spite of it this has been done, 
then with equal vehemence it resists its be- 
ing brought to rest. 

Now, in the steam engine the reciprocat- 
ing parts have got to be put in motion and 
brought to rest twice in every revolution; 
and so when any one tries his hand at 
building a high speed engine, he may rely 
upon finding this disposition of matter 
modestly, but firmly presenting its claims 
for consideration. 





<i + 


And now come forward the friends of 
Henry Betts, hitherto an unknown man, re- 
siding formerly in Norwalk, Conn., claiming 
that to him, and not to Thomas Blanchard, 
belongs the credit of inventing the machine 
for turning irregular forms. They also claim 





IMPROVED YACHT ENGINE. 


In any form of vertical engine the attrac- 
tion of the earth resists the upward, and 
urges the downward movement of these 
parts. In the beam engine, however, they 
are divided and attached in nearly equal pro- 
portions to the opposite ends of the beam, 
and so the effect of their gravity is practi- 
cally neutralized, the two portions balanee 
each other. 

But when the motion is in a horizontal 
plane itis wholly unaffected by the action of 
gravity, except as this produces friction, 
which tends to retard motion in both direc- 
tions alike. 

If any one wishes to get a realizing sense 
of the comparative effect of gravity on hori- 
zontal and vertical motion, he can do so 
very readily by comparing the exercise of 
walking, or rowing a boat, with that of 
jumping up and down through the same dis- 
tance. Horizontal motion is the natural 
motion of every creature on the earth, the 
limitation to this direction of motion becom- 
ing more absolute as the weight increases. 

There are exceptions to all rules. For 
the steam hammer vertical motion is the 
very thing, but for the steam engine it is 
desirable that the force of the steam shall be 
equally effective in both directions. 

The gravity of these parts of an engine is, 





that Betts invented the lightning printing 
press, and that Hoe & Co. remodeled and 
improved it from his patterns, which were 
in their shops. 

Also that Betts invented the portable forge 
for blacksmiths’ use. 


-—-- +pe- ——— 
Letters from Practical Men. 





Mr. Editor : 

I must say that I am both pleased and in- 
structed by reading the AMERICAN MACHIN- 
ist. I like its practical correctness—cor- 
rectness is what is wanted in theory, so that 
when reduced to practice it will prove a suc- 
cess. A few words well said on any sub- 
ject is better than a volume of theoretical 
bosh, that must consume valuable time to 
read without rendering an equivalent. 

In a late issue of your paper you spoke of 
the general utility, and practical importance 
of the engi: » lathe. It is certainly a valu- 





engine lathe, or shaper, may be botched af- 
ter it comes to the vise. 

To prevent this, I will suggest: 

1st. If the vise is not a parallel one, which 
most of those in use are not, close the jaws 
on the edges of a 2” parallel strip, from 2 to3 
feet long, then set the vise with the strip 
perpendicular, and of such a height that when 
the workman stands erect, his elbow will 
just pass over the top of the vise, then fasten 
down solidly. 

2d. Be sure to place the work square in 
the vise, then place the toe of the left foot 
2” front of a perpendicular with the mark in 
the vice, and the right foot 20” behind the 
left. Stand firm on your feet, nearly erect, 
taking hold of the file with a steady nerve, 
with the elbow of the left arm bent slightly 
downward, the rightarm moving close to the 
side, and don’t drag the file on the backward 
stroke, but lift it almost clear of the mark. 

The above rules are more especially for 
ordinary brass filing. 

To become a good filer requires a great 
effort, and the practical experience of many 
years. I have been in the machine business 
over 46 years, and know something of the 
difficulties to be encountered in becoming a 
good filer. 

Mr. Editor, the first time that you go into 
a machine shop and see a man filing, with 
one foot 6” back of his vise, and the other 
three feet back of that, and his head ona 
horizontal line with the vise, his left elbow 
cocked up 6”, and the perspiration flowing 
freely—if you should have this article with 
you just hand it to the fellow. 

Yours respectfully, 


S. W. Davis, 
Wilmington, Delaware. 





Editor American Machinist: 

Some of our old lathes were made with two 
sets of gearing for friction feed—one for 
feeding right hand, the other for left. Now 
we reverse by means of gearing in the head, 
which is simpler, besides being much supe 
rior in other respects. A few years ago one 
manufacturer made the worm of cast steel 
and hardened it. A hard worm is no im- 
provement; besides, if not perfectly smooth 
it will cut the wheel like a file or cutter. The 
writer knows of a case where the teeth o 
the worm wheel were cut nearly half away 
in a few months by this means. 

Perhaps the best arrangement now is a 
worm on a rod or slotted screw. This 
meshes into a worm wheel, which carries a 
friction disc on back side, and a small gear 
on its front, to which the handle or hand 
wheel is attached. This small gear meshes 
into a large one, and the large gear carries 
the back pinion. With this arrangement the 
carriage is easily moved by hand, and the 
feed readily applied. Now put an open and 
shut nut on the slotted screw, operated by a 
lever from the carriage apron, and we have a 
good thing. 

To this we will only add that the gears 
connecting the spindle and the screw shall 
be so arranged, that the change of one gear 
will cut nearly all the common threads. 

If any of your readers know of a better 
plan than the above, Mr. Editor, please 
invite them to send it along. 

Yours, 
_ Bernardstown, Mass. , 


H. Norton. 





Editor American Machinist: 

In a recent number of your paper I see 
you invite foundry men and moulders to 
send articles relating to their trades; and I 
think that it is a thing that we ought to take 
more interest in than we do, for there are 4 
great many failures in moulding. It israrely 
that we see anything in a paper that will 
benefit a moulder; but it is what we need, 








for there is so much in your paper on the 
steam engine, and other classes of work, that 
young, as well as old men can learn a great 


able tool, and one of greatest importance in | deal from what they read in your paper; and 


a genuine machine shop. 


But I have/I hope that moulders who have any trouble 


worked many years in machine shops where | with any class of work will write to your 
good work was done, though engine lathes were | paper, and see if we cannot take as much in- 
‘almost unknown. But I have never worked | terest in moulding as any mechanic takes in 


in a shop where good filing could be dis- | his trade. 


In this week’s number there is 4 


'pensed with. Skill in this line is required very good article on the casting of small 
however, of very little consequence at high|in all shops. Without it the work of the | steam cylinders. I would like to know how 
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to get a half square column straight from a 
straight pattern without taking it out of the 
sand until it is cool, casting from 12 to 20 
feet long. What we want is some one to 
start to ask questions where they have a deal 
of trouble with their work, and then we 
shall be able to guard against a great many 
things that give usa great deal of trouble, 
as well as a deal of loss to our employers. 
Yours, 

A MOULDER. 





INDIANAPOLIS, IND., Sept. 5th, 1879. 
Kditor American Machinist : 

In your issue of Aug. 30th Mr. Wm. H. 
Hoffman says that double puppet valves 
“must be ground into their seats when hot, 
and at the same temperature that they work 
in, or they will leak.” Now I beg leave to 
differ with him. The test of the pudding is 
chewing the string. I have ground in hun- 
dreds of them cold, and the first one was the 
only one that leaked. The only trouble isin 
making allowance for the difference of expan- 
sion between the seat and valve. I have 
ground them to work under a pressure of 
150 pounds, and had no trouble with their 
leaking. Of course, it is a nice job, but it 
can be done. [I also notice an item in the 
same issue that the Indianapolis Water 
Works are pronounced a failure. That is a 
mistake, and the report was started by in- 
terested parties. These works are of the 
Holly improved style, and can be changed 
from non condensing to condensing or com- 
pound in ten seconds, without stopping. The 
system is that of direct pressure. They are 
a perfect success in every sense of the word. 

Yours truly, L. C. M. 





SPRINGFIELD, Mass., Sept. 5th, 1879. 
Editor American Machinist : 

We enclose one of our time tickets that, 
fora jobbing shop, or any other, seems to 
leave little to be desired in its line. It does 
not relate to ‘‘pay day” at all, except as 
they are kept on file, and the month’s wages 
computed from them—each one being ap- 
proved by the the foreman checking it at the 




















time. Yours truly, 
RIcHARDS & DOLE. 

Name, A. B.... Time, 10:00. Sept. 2d, 1879. 
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Concerning Mechanical Mistakes. 





Editor Machinist : 

I noticed in your issue of the 13th of 
August, a communication from V. Hook, in 
which he treats me to a great deal of cen- 
sure in regard to instructions contained in 
one of my works for reversing engines. The 
omissions of some writers are frequently a 
Godsend to others, as it gives them an op- 
portunity to magnify mole-hills into moun- 
tains, and at the same time to ventilate their 
Own peculiar theories. He starts out to dis- 
cuss the subject of small castings for steam 
cylinders, and winds up by informing us 
that he has discovered an error in one of my 
works on the steam engine, though the case 
cited bears no relation whatever to the subject 
he was discussing. I have often thought 
that those who make mistakes themselves 
Ought to be the most tolerant of others, but 
such does not appear to be the case-with him. 
If V. H. had examined the book referred to, 
a little further, he would have found the sub- 
ject explained correctly and illustrated with 
a diagram ; but now, that he has seen fit to 
include different subjects under one head, he 
certainly can not object to others following 
his example. 

Though V. Hook styles himself an ‘‘expert,” 
it does not appear from his own statements 
that he is actually such, or that he is even a 
success as a moulder, as he informs the 
readers of the Macurnist that he had moulded 
Seven steam cylinders in succession and lost 





them all. There is not an apprentice boy in 
this country, with two years’ experience in 
founding, that would willingly subscribe to 
such a declaration, as it is well known that 
hundreds of sets of castings for small steam 
engines are sold in the country every year, 
some with cylinders not over two inches in 
diameter with the ports cast in. If V. H. 
would take the trouble to call at these head- 
quarters [ will guarantee to have one half 
dozen cylinders, of one-and-three-quarter 
inches in diameter, moulded and cast within 
two hours, and show him that casting the 
ports into small cylinders is just as easy as 
rolling off a log, to those who know how. 
But whether he does or not, I wish to call 
his attention to the fact that the set of dia- 
grams with which he illustrates his subject, 
entitled, ‘‘ Remodelling Valve Motions,” 


to steam engines, in Pennsylvania, twenty 


Eikenberry’s drawings and model. 
relation to V. H.’s instructions for setting up 


engines, which appeared in the Macuinist of 
the 16th of August, it may be asserted that 
no practical mechanic in this country would 
subscribe his name to anything so rude and 
primitive. He informs us that the first 


holes in the bottom of the bed plate. 
is generally admitted that the template should 


six inches will answer in all cases. 


how to do it. 








which appeared in the issue of Aug. 2nd, are | 
fac-similes of a set used by Louis Eikenberry | serted, and lead or sulphur poured in to fill 
a mechanical engineer, who applied cut-offs | 





be a fac-simile of the bottom of the bed plate; | would say. 
that being the case, in some designs of engines, | pose, unless itcan be caulked round the stud, 
it would require to be fifteen inches wide, | and even then, it would not hold a round 
while in others it would not need to be over! bolt in a round hole; in any case it would 
four. Nevertheless V. H. informs us that | become loose by expansion and contraction, 
‘resulting from the heat imparted by the en- 
Our author next tells us that the template| gine. It is customary with practical me- 
and foundation bolts should be squared (by | chanics, when it becomes necessary to drill 
the lines b. b. or c. c. on the diagram, which | holes in foundations for the anchor bolts of 
he introduces) to the shafting, if up, or to the | steam engines, or other machinery, to drill a 
hole at right angles from the outside, and 
insert a key in a corresponding slot in the 


building, but he does not give any instructions 
The countershaft, on which 
the driving belt is intended to travel, may be | end of the bolt. 
in the second or third story, or the engine | 
may be located outside of the main building. |my thirty years experience has been, either to 
There are no instructions given how to find | myself or to my readers, I beg leave to say 
the lines, in either case, or even the line of! that I am the author of six works on the 





the building, which is information of great 
value to many inexperienced persons, who 
undertake to set up engines. In regard to 
the excavation, or ‘‘ foundation hole,” as V. 
H. terms it, we are given no information as 
to whether it should be the same depth in all 
cases, regardless of the size of the engine or 
the character of the soil; how much wider 
or longer the foundation should be than the 
bed plate when laid up to the proper height ; 
how to find the position of the off pillow- 
block ; how to place the fly-wheel on the 
shaft ; how to level the bed plate, and ascer- 
tain if the cylinder is at right angles with 
the crank pin, in all positions. 

The reader is next informed that engines 
of any size may be set up without templates, 
by simply placing them level and square on 
the foundation, after which holes may be 
drilled in the brick or stene, stud-bolts in- 


them up. Now it is well known to all expe- 
rienced mechanics that the advantages of sul- 


years ago; they correspond exactly to Mr. | phur as a foundation for steam engines and 
Now, in| 


other machinery, are that it enters every 
crevice, and is influenced less by the changing 


of temperature than almost any other known 
mineral ; but when once placed it must not 
be disturbed, since, if itis, it will immediately 
crumble. 


In answer to V. H.’s query as to what good 


Now the idea of placing a round 
stud in a round hole and filling it in with 
requisite in setting up a stationary engine, is | sulphur is ridiculous, as the very first attempt 
a template, six inches wide, and that it is| toscrew down on the nuts, for the pnrpose of 
merely a frame large enough to take in the tying the bed plate to the foundation, the 
Now it | studs would turn round in the holes, when 
‘there would be profanity ad libitum, as V. H. 
Lead will answer no better pur- 


steam engine, and was the first writer in this 
country who wrote a series of practical hand- 
books on the steam engine for American en- 
gineers. Many of the most promising engi- 
neers of the country, both on sea and land, 
and in the U. 8. Navy, have been my pupils; 
besides there is hardly a subject in the whole 
range of steam engineering, on which I have 
not written for the instruction of those mem- 
bers of the engineering fraternity whose edu- 
cation has been limited. Query? Of what 
practical value is V. Hook’s experience to 
himself, or the readers of the MACHINIST, 
when, in an attempt to mould, he lost seven 
pieces in succession, when he knows no 
better method of securing a round stud-bolt 
in around hole, than by pouring in a little 
sulphur, and when he has to vamp-up other 
men’s ideas and palm them off on the readers 
of the MAcuHINIsT as his own. 
STEPHEN ROPER. 

o—-e 





An English newspaper, the Liverpool 
Daily News, has for a year past used four 
type-setting and seven distributing machines, 
ata saving of about $3,000 per annum, as 
compared with the same amount of work by 
hand. The compositors working the machines 
earn better wages than their fellows at the 
case, while the saving to the establishment 
is over thirty per cent. The machines are 
used for every kind of composition except 
tabulated and displayed work, the matter be- 
ing set, spaced and justified with greater ac- 
curacy and rapidity than by hand labor. 
Each machine costs $750, and the average 
speed is 6,000 ems per hour. 
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We notice considerable quantities of Amer- 
ican carriage goods are finding their way to 
Germany, and we trust the trade will increase. 
The British West Indies also appear to furnish 
a good market for American goods, and our 
manufacturers will do well to foster and 
encourage it all in their power. Many manu- 
facturers of carriage goods have distributed 
their catalogues very freely in Cuba and the 
South American States, yet we notice that 
very few carriage goods find their way to 
those countries from this place. 7’he Hub has 
always contended that the last-named coun- 
tries were not yet ready for this class of goods, 
and the monthly tables we are printing bear 
evidence of this fact. We are sending large 
quantities of carriage materials, as well as 
many carriages, to the British possessions in 
Africa. A careful study of the table of 
exports of carriage material leads us to 
believe that our best markets, for years to 
come, will be among English-speaking 
nations. —Z7'he Hub, Sept. 

—-_> —— 


Messrs. Goffinon & Barbos, of Paris, 
France, have lately introduced into their 
building the American system of heating, the 
radiators for which they imported from New 
York, and which are probably about the first 
of that peculiar type used upon the continent. 
—— +e —__——— 
Among the novel applications of glass is 
the invention of Hamilton L. Bucknill, of 
England, who has recently patented in this 
country a railway sleeper made of cast glass. 
e: 

A man was brought into court on the 
charge of having stolen some ducks from a 
farmer. ‘‘ How do you know they are your 
ducks?” asked the defendant’s counsel. 
**Oh ! I should know them anywhere,” replied 
the farmer, who proceeded to describe their 
peculiarities. ‘‘ Why,” said the prisoner’s 
counsel, ‘‘ these ducks can’t be such a rare 
breed—I have some very like them in my 
yard.” ‘‘That’s not unlikely, sir,” said the 
farmer ; ‘‘they are not the only ducks I’ve 
had stolen lately.” ‘‘ Call the nezrt witness.” 

a 

There never was any lack of unemployed 
assistant book-keepers in the country. The 
woods swarm with young men who are 
anxious to live in town and keep books, Let 
some agriculturist insert an advertisement in 
a newspaper for a young, vigorous gentleman 
to go a short distance into the country to 
plow corn and curry horses, and he will be 
apt to conclude that there is nobody in want 
of a job. 
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Steam Condensation and Pressure. 


Mr. Editor: 


Referring to Mr. Dunbar’s article in your | 


issue of August 30th, criticising mine of the 
16th, let us see how much the condensation 
would affect the pressure at the engine. 
Suppose there were 100 feet of 6 inch pipe to 
feed an engine, one half in a boiler-room 
temperature of 100°, the other in engine 
room at a temperature of 60°, and none of 
the pipe covered. 

Shut the steam from the engine and the 
only motion of steam in the pipes would be 
to supply the condensation. Now, find the 
difference in pressure in the boiler, and in 
the pipe near the engine, and the difference 
is due to condensation. 

A steam gauge, or indicator, would not 
be sensitive enough to record it; but run a 
drip-pipe from the main pipe to the boiler; 
attach a water gauge to the pipe at the 
height of the water gauge in the boiler, 
and note the difference in the water levels. 
If the difference was 14 inches it would 
show a loss of less than one ounce, for a 
little allowance must be made for friction 
of water returning into boiler. 

The amount of condensation, I should 
think, would be from one to one-and-one- 
half pounds, or pints of water per minute, 
and to supply this through a 6 inch pipe 
would make but a very slight loss of press- 
ure. The loss in fuel would be something, 
and perhaps it would show some re-evapo- 
ration in cylinder, but I think ‘when the per- 
fect engine comes, with perfectly tight valves 
and piston, we shall not be troubled so much 
with re-evaporation. We will consider that 
again hereafter. 

Mr. Dunbar also thinks there might have 
been an error in diagrams, from the moment- 
um of pencil-carrying parts of the indicator, 
Let us see how far that would affect the dia- 
gram from steam pipes. 

In the first pair of diagrams with speed 
160 revolutions, the diagram from cylinder 
shows vibration at the commencement of 
stroke, which is undoubtedly caused by the 
momentum. In the diagram from the pipe, 
the pencil moves about one-tenth as far as 
in the diagram from cylinder. 

[For convenience of reference, we repro- 
duce Mr. Robbins’ diagrams from our issue 
of August 16.—Ep. A. M.] 

As the momentum of like bodies moving 
at different velocities are to each other as 
the square of the velocities, we have only one 
hundredth part the momentum in the pipe 
diagram. I forgot to call attention to the 
fact that the increased piston speed at the 
back end of cylinder, caused greater friction 
of the steam in the pipe, and shows a lower 
initial pressure in cylinder than the front 
end, (Locomotive engineers will please re- 
member that the back end of a stationary 
engine is the same as the front end of a 
locomotive). 

Comparing the other set of diagrams from 
engine, 20” x48”, at 57 revolutions, with 
Mr. Dunbar’s test of an 18” x 42” Corliss, at 
70 revolutions, which showed a loss of 3 Ibs. 
pressure; and as it is a smaller engine, larger 
valve, and being an angle valve, only gives 
half of the friction, also shorter pipe, and 
less turns, I see no reason to believe that 
both tests were not correct ones. Presum- 
ing that when the engine took steam at full 
stroke it was throttled, and only during the 
same labor, or when cutting off short, it 
is easy to believe there was no perceptible 
loss of pressure to be seen. 

The danger of errors in taking diagrams is 
so great, that Ido not wonder that experts 
do not place great reliance on any they have 
not taken themselves, and especially if the 
diagram seems to show anything different 
from what they-have found by their own ex- 
perience. 

There may be friction of piston or joints— 
lost motion in the joints—the lever, cord, 
and pulleys may be so arranged as not to give 
a motion of paper drum corresponding to 
that of the piston. 

If a high speed engine is being tested, the 
momentum of drum and other rotating parts, 
or the elasticity of the cord, may make the 
diagram too long, and incorrect at each end, 














and where it is most important, it should be 
correct. There may be a slight motion in 
the carrying pulley, or to some stick where 
it is attached. There may be water in the 
engine cylinder, or the indicator cylinder, 
and the diagram distorted in consequence, 
Also the pencil may be pressed so hard as 
to record an error by the friction. 

These are some of the chances of errors, 
and yet I think that after a little practice, 
persons who are not experts at the business 
(and it includes your humble servant in the 
number) may avoid these errors. 

I think there is often too much friction in 
the pencil, and that almost always the dia- 
gram varies a little from truth from that 
cause. 

Now, to test this, let any one attatch an in- 


| to be classed as a teacher, or expert, but rather 
| one of the scholars among your numerous 
class of readers, who would like now and 
‘then to recite his lesson, and would be glad 
|to have all errors corrected, from either 
‘teachers, or fellow scholars. 
E. H. Rossrns. 

—————__ +a oe —__—__ 


A large number of establishments in and 
about Pittsburgh that formerly used lump coal 
for manufacturing purposes now use nut coal, 
and many of them now use slack that for- 
merly used nut coal. 

—_ - ego — -— 

Canada has ordered from English mills 
65,000 tons of steel rail, some of which are 
to be delivered several months ahead. 


























dicator and a steam gauge to the city water 
pipe. There will almost always be a slight 
vibration of pencil and pointer. If not, it 
can be made by starting and stopping the 
water at some faucet. Now, when the vibra- 
tion is only one or two pounds, press the pen- 
cil to the paper as you have been accus- 
tomed to in taking diagrams. If the pencil 
remains stationary, and the pointer in gauge 
vibrates one or two pounds, try the pencil 
still lighter, and see, if with a variation of 
one pound only, you can hold it light enough 
to make any mark that can be seen. I have 
not been able to do it. 

This friction,and the momentum can never 
be wholly done away with. 

One counteracts the other to a certain ex- 
tent, but varying constantly as circumstances 
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Gleanings from the Foreign Press. 





THE FORGING OF CRANK-SHAFTS. 





The following paper, says the Irenmonger, 
read by Mr. W. L. E. McLean, of Glasgow, 
at last week’s meeting of the Institution of 
Mechanical Engineers, describes the method 
of forging marine crank shafts adopted at the 
Lancefield Forge, Glasgow. The piece is 
begun from the stave in the usual way, with 
the slabs all welded however on the flat, till 
a basis is formed for the building up of the 
crank. A portion is roughly rounded to 
form the one end of the shaft, and the butt 
of the crank will present the appearance of 
a slightly elongated square. The workman 
then ‘‘ scarfs” or hollows it down at one edge 
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are changed. Suppose two indicators to be 
attached to a cylinder, both correct, the one 
‘With a 20 spring, and making a diagram not 
over 3 inches long; the other with a 40 
spring, and making a diagram 5 inches 
long. Let the boiler pressure be 40 Ibs., so 
as not to be too great for the 20 spring, and 
the load, so as to cut off at about ith of 
stroke. 

Now, take a diagram from same end of 
cylinder, and same stroke with each indica- 


tor, and run out the theoretical expansion | 


lines, and, in my opinion, they can never be 
made to run alike. I think there will be 


more re-evaporation on last part of stroke ac- | 


counted for in the diagram with 40 spring 
than the 20; and that it will in part be due 
to the necessary friction of pencil. 


I have never tried it, but should be glad | 
to hear from Mr. Church, or any one who 


has tested it. 

Now, Mr. Editor, in expressing my opin- 
ion, I want it understood that I am not a 
civil or mechanical engineer, and do not wish 


all along the side; it will then present the ap- 
pearance of eing somewhat bulged outward 
at the two points. Three long thin slabs, 
forged and shaped for the purpose, are then 
placed on the hollowed part, the piece lying 
flat in the furnace. These slabs are tapered 
a little the breadth way, not on the length, 
and little pieces of iron are interposed between 
them, to keep the surfaces apart, and allow 
the flame free access between them. The 
object of making them thin is that they may 
| be all equally heated, which is not so readily 
| achieved when the slabs are thick; and the 
object of the tapering is to allow the slab to 
flow out freely when the uppermost slab is 
struck by the steam-hammer. The surfaces 
thus get solidly welded. The slabs are forged 
long enough to go right across the whole 
width of the crank, excepting about six 
inches; this margin is necessary to allow of 
the lengthening out of the slabs to the whole 
width under the process of forging. After 





these slabs are perfectly welded, the piece is 
turned upside down, and the process is re- 








peated on the other side. When welded down 
the mass has increased in depth as well, 
Another scarfing takes place on the first side, 
and then another on the second side, and so 
on, till the full size is obtained; and it will be 
seen that by this process of ‘“‘scarfing” 
equally from both sides, the iron from the 
very middle of the body of the shaft is drawn 
up quite to the crank-pin. It will be seen 
that by no possibility can there be a “‘ scarf- 
end ” in the crank-pin, as the slabs in all cases 
go right across the crank, and also that the 
cheeks of the cranks have no edge weldings 
crossing them, as in the previous cases. The 
fiber is also developed by the continuous 
drawing up of the iron consequent upon the 
repeated flat scarfings across the whole width 
of the crank. When the crank has been thus 
massed sufficiently large, it is cut at the gable, 
with sufficient material left to piece out the 
other body of the shaft. This is now done, 
the coupling welded on, and a small stave 
drawn on the end to enable the forgeman to 
manipulate it, when it is turned end for end, 
to complete the other end. These proceedings 
occupy longer time than cither of the two 
ordinary methods, and consequently cost a 
little more; but the advantage is well worth 
all the difference, as greater confidence can 
be entertained that the forging is every way 
satisfactory. In brief, by making the crank 
first, is avoided the liability to weakness at 
the neck, characteristic of the forgeman’s 
making the shaft before him, as in one ordi- 
nary method ; by the repeated ‘‘ side scarfings” 
is avoided the liability to fracture across the 
cheeks, consequent upon the edge weldings 
of both the ordinary methods; while by hav- 
ing the slabs the whole length of the width 
of the crank any ‘‘ scarf end” in the length 
way of the crank-pin is impossible; and the 
welding of the mass of the crank being 
wholly on the flat must tend to form a more 
solid forging than if hammered otherwise. 
Thus, if the forging is well heated and prop- 
erly hammered, the system promises to 
ensure that no weak part will be found in 
the shaft after it is finished and put to work. 
The writer believes, from the success which 
has already followed in every case the adop- 
tion of this method, that it will eventually 
be found that almost more depends on the 
mode in which a crank-shaft forging is con- 
structed than on the material of which it is 
made. 





TECHNICAL EDUCATION. 


At the last meeting of the British Associa- 
tion Professor Sylvanus P. Thompson read 
an able and valuable paper on ‘‘ Apprentice- 
ship Schools in France,” urging that in Eng- 
land more attention should be paid to the 
important subject of educational apprentice- 
ships. He said the system of apprenticeship, 
as it has existed in England and on the Con- 
tinent, is falling into decay from social causes, 
which render the education of the apprentice 
at the hands of his master impracticable. 
The question of apprenticeship is one of the 
knotty points of technical education, and in- 
volves the following problem :—How to give 
to artisan children (in the skilled industries) 
that technical training and scientific knowl- 
edge which their occupation demands, with- 
out detaining them so long at their schooling 
as to give them a distaste for manual labor. 
Four distinct solutions of this problem are 
possible—1. Send the children to work in the 
factory or workshop before their primary 
education is completed, making it obligatory 
all through their apprenticeship that they 
should have every day a certain number of 
hours’ schooling in a school in the workshop, 
or attached to it. 2. Keep the children at 
school as long as their education is unfinished, 
but set up a workshop in the school, where 
they shall pass a certain amount of time 
every day, so as to gain at least an aptitude 
for manual labor. 3. Organize a school and 
a workshop side by side, and co-ordinate the 
hours given to study with an equal number 
of hours devoted to systematic manual labor. 
4, Send the children half the day to the 
existing schools, and the other half to work 
half-time in the workshop or factory. lus 
trations of all these systems are to be found 
in Paris. Of the first type there are no fewer 
than 287 in France, of which the schools of 
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M. Lemaire and of MM. Chaix (in Paris) may 
be taken as excellent examples. Of the 
second type of apprenticeship school is the 
Ecole Communale d’Apprentis, in the Rue 
Tournefort, Paris. This is an ordinary ele- 
mentary school, having workshops attached 
to it, and used for about three hours a day by 
the lads. The third type, which is par excel- 
lence the apprenticeship school, is well illus- 
trated by the Ecole Municipale d’Apprentis 
of the Boulevard de La Villette, Paris, and 
by the Ecoles d’Horologerie of Besancon and 
of Cluses. Statistical tables were given of 
the attendance at these schools, of the edu- 
cation given, of the capital and current ex- 
penditure per pupil, and of the results at- 
tained. Fourth type: Half-time schools are 
rare, and not very important in their results. 
The author conceives that there is room for 
schools of all these different types to exist 
side by side in all large manufacturing centers, 
though schools of the first and third types 
are probably best suited to the conditions of 
British industry. The author claims to have 
established, by facts drawn from the experi- 
ence of the French schools—1. That the sys- 
tematic instruction of apprentices in the 
skilled industries is possible. 2. That it can 
be effected in several different ways. 3. That 
apprenticeship schools of one or other type 





“ford a most satisfactory and economically 
sound way of attaining this result. 4. That 
this new apprenticeship solves the knotty 
problem of technical education which arose 
out of the decay of the old apprenticeship. — 
The Ironmonger. 

———~ae—__— 

The shops of Detroit, Mich., are all fairly 
busy, and orders increasing. Pattern-makers 
and moulders hard to find, and machinists 
and engineers are all engaged at fair wages, 
very few mechanics being out of employ- 
ment in any branch of trade. 

—_e>e—____ 

Road locomotives are coming into consid- 
erable use in France. One of twelve tons 
weight recently dragged a piece of artillery 
of forty-three tons from Vincennes to the 
Point d’ Austerlitz. 

——- - «pe ——__——— 

A machine for spherical printing has been 
perfected by a Philadelphian, by which a 
band of color or of plain or fancy printing 

can be placed on cylinders or spheres of any 
size with unfailing accuracy and in an ex- 
ceedingly rapid manner. 


—— —- ope - 
Many coal-mine explosions which have! 


been thought mysterious probably resulted 
from the sudden burning of dry coal-dust in 
the air. Cotton- -gins are frequently set on 


fire by the ignition of fine particles of cotton | the work being done. 
in the air. 








| can be adjusted to varying angles. 


Improved Molding Machine, 





The efficiency of American wood-working 
machinery, as compared with the clumsier 
and slower working machines of European 
makers, has been recognized throughout the 
civilized world. The first impression of a 
foreign artisan, upon seeing one of our plan- 
ing or molding machines in operation, is 
likely to be that it is tearing itself to pieces, 
and will in a short time have to be thrown 
out. He can, for some time, hardly under- 
stand how an automatic machine, possessing 
so many devices and adjustments, can throw 
off chips and shavings with such a breakneck 
rapidity without serious injury to its me- 
chanisn, and is surprised to learn that its 
durability is fully equal to the slow-going 
contrivance for wood cutting, esteemed as 
their best productions on the other side of the 
Atlantic. One of the American machines of 
this class that have won,universally, favorable 
recognition is the Medium Size Molding Ma- 
chine illustrated on this page, which is made 
by J. A. Fay & Co., Cincinnati, Ohio. This 
machine is designed for doing all kinds of 
work in a general jobbing shop. 

It is constructed with very heavy and 
substantial framing, and is capable of work- 





ing moldings up to 8 inches wide, and 


The weltied during: bonnet and attached 
pressure shoe can be instantly swung around 
clear of the bed, giving the operator ready 
access to the knives. 

Full sets of springs for holding down the 
stuff are sent with each machine, and count- 
er-shaft with pulleys fitted for wide belts, 
and the patent loose pulley forms part of the 
machine. 

Matcher heads can be fitted to the machine 
for working flooring, ceiling, etc. When 
desired, heads and cutters for working sash, 
moldings, panels, blinds, doors, etc., are 
furnished as extra. 

e They are made to work either three or four 
sides, as customers may desire, and are most 
carefully and thoroughly fitted in every part. 

The tight and loose pulleys are 8 inches in 
diameter, 4-inch face, and should make 875 
revolutions per minute. 

These machines are sold at the machinery 
depot of the Geo. Place Machinery Agency, 
121 Chambers street, New York, they being 
sole Eastern agents. 

————_+>e—_—_- 

In making envelopes by hand, a single 
person can produce in a day only from 2,000 
to 3,000, according to shape and size. Ma- 
chines are now building that are expected to 
make 90,000 to 100,000 a day each. 


Tit ——— 
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also all kinds of sash, door and blind work. 
The feeding rolls are so hung, that both 
ends raise parallel with the stuff being worked, 
and so weighted from below as to secure a 
uniform pressure at all times on the stuff. 

By lifting the weighting lever the operator 
can at any time withdraw the stuff before 
it reaches the cutter head. A very complete 
tool box is affixed to the roller cranes. | 

The upper arbor is fitted with a steel head | 
slotted on all four sides, is of large diameter, 
revolves in self-oiling bearings, and the table 
or platen is raised or lowered by a single 
screw. 

An adjustable outside bearing is fitted to 
the main arbor, which prevents vibration on 
heavy work. 

The upper head and arbor has a lateral ad- 
justment for accurate work on moldings. 

The under head is also made of steel and 
slotted, and revolves between adjustable nose 
pieces, which can be set so as to enlarge or 
decrease the opening.in the table. 

An adjustable pressure plate is arranged 
over the under head, and the knives when 
once set can be instantly adjusted to suit dif- 
ferent kinds of planing without stopping the 
machine. 

The side spindles are of steel, run in self- 
oiling boxes, are fitted with slotted steel 
heads, and have vertical adjustments to suit 
The outside spindle 








each end, and pany will show anything but 
proper setting ; the conditions have been 
changed by the simple matter of expansion 
of metals, so it is absolutely necessary to 
make a final adjustment of this motion after 
the engine reaches its working temper- 
ature. 

The exhaust valves of a Corliss engine sel- 
dom have lap and travel enough to give com- 
pression suited or required for high piston 
speed. These builders have their reasons for 
so doing, of course, which I certainly shall 
not question. 

While the Wright engine (Newburgh), and 
the Brown engine (Fitchburg), both have 
their cut-off gear entirely assembled at the 
lower part of cylinder, they are not affected 
like the Corliss, as one has no wrist-plate, 
and the other, though a plate is used, has it 
so far removed from heat, and so short in con- 
nections, that no trouble is experienced on 
this point. 

The exhaust valves of a Brown engine are 
operated by the best method ever introduced 
forthis purpose. They are worked by a cam 
which throws the valve wide open just before 
the beginning of the return stroke, and there 
the valve remains until within a short dis- 
tance of the finish of the return, when it 
closes'as suddenly as it opened, to give the 
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MACHINE. 


Engine Proportion and Construction. Dis- 
engaging Valve Motions and their 
Adjustment. 

Editor American Machinist : 

When Mr. Corliss first adopted a regular 
standard of style or pattern for his horizon- 
tal engine cut-off gear, somewhere about the 
year 1853, he fixed on a plan superior in 
many respects to the standard now used by 
him. 

Then there were no pieces of the detail 
of valve work attached in any way to the 
steam cylinder, save the four small connect- 
ing rods leading from trip motion to valve- 
stem arms, 

All of the cut-off motion was fastened to 
the main bed-plate, or frame at a point, 
nearly central with its length, and well 
away from the heating and expanding in- 
fluences of the cylinder, and as the latch- 
block catches on, barely more than one- 
eighth of an inch, it will be readily seen that 
all parts have very little leeway for disar- 
rangement from the cause mentioned. 


But the old plan has been discarded, and | 
now every part connected with valve gear is | 
attached to the cylinder, and is, of course, ! 
subject to all the changes by temperature | 


common to the locality. Adjust this motion | 
when engine is cold as perfectly as any valve 
setting can be, then start the engine, and, 
after an hour’s running, take a diagram from 








required amount of compression the linger- 
ing of the valve is accomplished by a concen- 
tric spot on the cam. I have seen these en- 
gines running at very high speeds, and never 
saw over one pound uniform back pressure 
registered by the indicator. 

There is one very important thing over- 
looked many times in adjusting and setting 
trip cut-off gear. This is the matter of ascer- 
taining if the eccentric rod (whenever it is 
used) is the proper length. Simply because 
an eccentric rod grasps a wrist-plate instead 
of a valve-stem is no reason for failing to at- 
tend to this prime mover. When a compe- 
tent engineer prepares to set a plain slide 
valve, he first squares the motion and fixes 
the length of the rod exactly ; he is then 
ready for the final touches. The leading 
motion for all detachable gear worked by an 
eccentric must have the same attention and 
correction of errors. 

As for steam lead, I do not believe in it be- 
yond » of an inch. A valve motion too 
lazy in its movement to open a valve without 
wire-drawing is entirely unfit for use in these 
days, and I am happy to say that the kind 
just designated as lazy are very limited. 

Our American automatic valve motions are 
all bordering a little on the complicated order, 
but they are so well made that this fault is 
lost sight of. 

Wo. H. HorrMan, 
Passaic, New Jersey. 
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Practical Instruction. 





By ROBERT GRIMSHAW. 

Trades-unionism and piece work, while they 
may have many excellencies, have, between 
them, done away with the apprenticeship 
system of a generation ago—a system 
which, although it had then its advantages, 
and would be in many respects unsuited to 
our present age, and social institutions, bore 
(in spite of these disadvantages) good fruit 
of thorough workmen; master crafismen 
skilled in routine, and equal to emergencies, 
or unaccustomed work; not only competent 
to do good work in every branch, and with 
all the tools of their trade, but able to re- 
pair, or make these tools, or to devise others 
at a pinch. 

At present, a boy, or young man, wishing 
to learn his father’s trade in his father’s own 


shop, is hampered by the unwillingness of | 
the union men to permit more than a cer- | 
tain limited number of apprentices, and by | 





try. The benefits of the Franklin Institute 
are so undoubted, that we can only regret 
that they are less extended and varied. 

The value in money and culture of the 
marvelous cluster of training schools cen- 
tering in the South Kensington Museum, 
London, can hardly be estimated. I have 
visited and carefully studied the systems of 
the Heole Centrale, the cole Polytech- 
nique, 
Meétiers, at Paris; the Gewerbe Akademic and 
Gewerbe Museum, at Berlin; the Polytechni- 
cum, at Dresden, and other institutions, and 
from them I gather the ideas of an institute 
capable of doing valuable work among handi- 
workers. 


To my mind, there should be no society | 
the | 


with one-horse machinery. Among 
means of instruction there should be the fol- 
lowing: 

Monthly meetings or conversaziones, similar 
to those of the Society of Arts, of London. 
At these meetings a report should be pre- 
sented upon recent progress in science and 


their equal unwillingness to impart any art the arts, and those present should add their 


in which the youngster could, by acquiring | list of new and good things; that popular 


it, supersede, or compete with a journey- 
man. 

Drawing an illustration from the machine 
shop, I may say that the piece-work system, 
while enabling us to compete in the markets 
of the world, fills the trade with specialists 
who are mere automatons, capable, indeed, 
of doing some one job faster, or running one 
machine better than another, but still living 
machines, and not expert workmen. 

An improved method of technical instruc- 
tion in this line would turn out expert, gen- 
eral workmen, capable, also, by practice, of 
excelling in special work. 

Under the old apprenticeship system, 
sweeping out shops, and doing other labor- 
er’s work there (not to mention other tasks 
not connected with the trade) was all wasted 
exertion on the part of the learner, but paid 
the master for time and material used in 
teaching. 

In these days the “jour” has a direct in- 
terest in not aiding the learner, who can only 
arrive at good work after a succession of 
cursings at his bad. After having botched 
a job in every conceivable and possible way, 
and been emphatically informed of 1t each 
time, the next time it will be likely to be 
right; and if the younker’s patience, and the 
boss’s material hold out, and he gets suffi- 
ciently varied practice (which now-a-days 
he is not at all apt to get) he may turn out a 
workman, a machinist instead of a ma- 
chine. 

But for 19 would-be learners out of 20, the 
chances in favor of their being struck by 
lightning, or sent to Congress to help crip- 
ple the national industries, are rather better. 

To be deliberately taught how to square 
himself for a job, to choose the most econ- 
omical and convenient mode of arriving 
at the best results; how to select his tools, 
and hold them, would surprise a learner in 
almost any one of our shops, and cause a 
strike among the regular workmen. 

Lectures on technical subjects, telling of 
the nature, sources, and uses of materials, 
the science of heat, and the construction of 
the steam engine, and appurtenances, make 
the learner more intelligent, and more ca- 
pable of taking hold of hints, when this 
mode of teaching is not veiled with mathe- 
matics and high science. There are institu- 
tions which are doing noble work in this 
line, and would do more were it not that 
often ‘‘ de fodder am too high for de sheep.” 
There is, too, a danger lest cumbrous machin- 
ery of organization, the intense conservatism 
of dignified and respectable old age, egotism, 
jealousy, or the desire for personal prefer- 
ment, limit and hamper their usefulness. 

Many visitors to the Centennial remember 
the admirable showing of the Imperial Tech- 
nical School at Moscow, and many can well 
certify to the almost incredible results of the 
system, as applied in the Massachusetts Insti- 
tute of Technology at Boston. Many, also, 
are familiar with the workings and good 
effects of Cornell University (which has had 
the bad fortune to lose Prof. Jno. E. Sweet), 
the Stevens’ Institute at Hoboken, and one 
or two other practical schools in this coun- 





and useful papers on science should be read, 
and not tabled, as at many meetings of 
societies, but discussed freely. Useful popu- 
lar measures should be proposed and con. 
sidered ; new inventions (excluding trivialties) 


and the Conservatoire des Arts et | 


| tures and classes, as in our best universities; 
| Visits and Excursions to leading shops and 
| industrial regions, to observe actual work. 

| Competition for honor or prizes for draw- 
|ing, designing, mechanical skill, etc. If the 
head of each machine shop were to offer a 
prize for the best surface-plate, or for the best 
job at filing a V thread on a 3-8 inch rod, or 
the best ewbe filed, there would be some good 
work presented, and a great many men could 
not compete at all. 

——_—_~@>e—__— 
Blowing off Steam Boilers. 





A French essay has the following on blow- 
ing off steam boilers : Those who possess ex- 
ternally-fired boilers, working only by day, 
have all observed that the fire being covered 
by night, and the doors closed, the pressure 
rises during the night, often sufficiently to 
open the valves. This shows that the mason- 
| ry, being at a much higher temperature than 
the boiler which it envelops, imparts to it 
some of its heat. The same effect of heating 
the boilers is produced, to a less degree it is 
true, but nevertheless to some extent on the 
outer jacket of internally-fired boilers. It is 
consequently injurious to empty boilers soon 
after having stopped them, because after 
emptying, the plates would be heated by the 
‘action of the masonry. It is well to admit a 
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described and illustrated by models, dia- 
grams, megascope, lantern, and actual work- 
ing. No routine business should be tran- 
sacted at these Conversaziones. 

Lectures in familiar style, ranging over the 
whole field of practical science. At these 
lectures, a synopsis should be prepared and 
distributed beforehand, and critisism and 
discussion invited. A lecture on filing, for 
example, should have a bench and vise, files 
and rasps, as well as huge models showing 
the shape, proportion and disposition of 
teeth. The lecturer should show the proper 
height of vise and work, best mode of hold- 
ing file; explain the quality of material to be 
worked; best mode of attacking it in each 
case; nature and order of tools to be used; 
stroke and touch to effect best work, rough 
or finished; what constitutes good work, and 


how to detect bad; selection, care and repair | 


of tools, and a hundred other things not 
taught in shops with any system, if, indeed, 
ever imparted. Similarly there should be 
lectures on forging, chipping, sawing, turn- 
ing, moulding, metal-spinning, planing, and 
other shop operations, which should be shown 
and explained. 

Classes in practical branches, at which 
actual illustration, as in the last case, should 
be employed as a leading feature. There 
should be, also, instruction in free-hand, 
architectural and engineering drawing and 
designing. 

‘* Quiz” Classes based on the regular lec- 


| current of air through the flues some hours 
| after the stoppage of the generator, and not 
| to empty it before the flues become cooled to 
; a temperature below 150 degrees. When the 
flues are not too hot, no serious inconvenience 
‘is experienced in emptying the boiler under 
pressure. We do not say at high pressure, 
as for a boiler the pressure of which would 
be 5 kilogs, the temperature of the water 
being 152 degs., a greater quantity of steam 
would be generated during the process of 
| emptying; we think that at a pressure of one 
_kilog. the boiler could very well be emptied. 
In internally-fired boilers, as there is no 
masonry to cool in the furnace tubes, it 
| would be well to admit the current of air in- 
_ tended to cool the masonry behind the boiler, 
/as in this case the furnaces would be cooled 
/more rapidly than the jacket. We have 
sometimes seen owners empty their boilers 
| almost immediately after the fires have been 
| extinguished, clean them with cold water as 
| soon as they were empty, and keep up a cur- 
rent of water so that the workmen might 
| work there. Boilers of small dimensions 
/sometimes resist treatment, but in large 
| boilers it will be seen that unequal contrac- 
tions must take place, which burst the rivets. 
2>e- 
An arrangement for water-wheels, to avoid 
bevel gearing, is to put two 35-inch turbines 
about two feet apart on one horizontal shaft; 
the water is admitted between them and 
passes outward. 
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Weall laugh at Goldsmith’s account, in the 
Vicar of Wakefield, of Moses going to the 
Fair, and it is certainly a comical picture. 
Moses starts off in the morning on horseback, 
pranked and adorned by his admiring sisters, 
his hat cocked with pins, his hair tied with a 
broad, black ribbon, wearing a coat of thunder 
and lightning cloth—much too short for him, 
a gosling green waistcoat, and having on the 
saddle in front a deal box wherein to stow 
his bargains, for, according to the family 
cult, Moses is great at a bargain. In the 
evening Moses is seen returning, sweating 
under the weight of his box, without horse, 
and without money, and when the family 
gather round him to inspect his purchases, 
he produces ‘‘a gross of green spectacles !” 
Yes, that was all; he had sold his horse, had 
fallen among sharpers, and had spent all his 
money, and all he had to show for it was a 
gross of green spectacles—and copper-bowed 
ones at that. Moses was well berated for his 
folly, but was it folly after all? Don’t weall 
go to a fair to get a pair of spectacles, and is 
it not the most desirable thing to carry away? 
This is in fact, the purpose of fairs, to give 
us spectacles, wherewith we may see the 
world’s advance, may see how our own art or 
manufacture is carried on by otber men, in 
other countries, may see, in fact, how to im- 
prove our own work, and enable other men 
to see our work, and to buy it, having proved 
that it is good. Let us all go to our fairs with 
the intention of getting spectacles. —Furni- 
ture Trade Journal. 

——— *+>o —_—__ 


Incrustation in Boilers. 





Analyses of a great variety of incrustations 
show that carbonate and sulphate of lime 
form the larger part of all ordinary scale, 
that from carbonate being soft and granu- 
lar, and that from sulphate hard and crystal- 
line. Organic substances in connection with 
carbonate of lime will also make a hard and 
troublesome scale. The presence of scale, 
or sediment, in a boiler results in loss of 
fuel, burning and cracking of the boiler, 
predisposes to explosion, and leads to exten- 
sive repairs. It is estimated that the pres- 
ence of one-sixteenth inch of scale causes a 
loss of 13 per cent. of fuel; one-quarter inch, 
38 per cent., and one-half inch, 6 per cent. 
The Railway Master Mechanics’ Association 
of the United States, estimates that the loss 
of fuel, extra repairs, etc., due to incrusta- 
tion, amount to an average of $750 per an- 
num for every locomotive in the Middle and 
Western States, and it must be nearly the 
same for the same power in stationary boilers. 
It is absolutely essential to the successful 
use of any boiler, except in pure water, that 
it is accessible for the removal of scale, for 
though a rapid circulation of water will de- 
lay the deposit, and certain chemicals intro- 
duced into the water will lessen it, yet the 
only certain cure is periodical inspection and 
mechanical cleaning. 





>> 


A letter from Carthagena, U.S. of Col 
umbia, says: ‘‘ American prints are in good 
demand, so are hardware, rice, and corn ma 
chines. The rice machines, however, have 
not given good satisfaction. | American ma- 
chinery of almost every description that is 
used in tropical climates would, if properly 
introduced, bring good prices here. The 
American Consul at this port informs me that 
he will be glad to give every information in 
his power, toward extending the trade between 
our country and this port. 





ae 

A new machine of Mr. Edison’s invention, 
designed to turn power into electricity, is 
said to give back 92 per cent. of the power 
expended in the form of electricity. All 
these results point to a speedy solution of the 
problem of electric lighting, if it can be 
solved. 

——— ope ———— 

The Springfield, Mass., gas company de- 
cided to extend the Holly steam-heating ser- 
vice in that city, the experiments last winter 
giving satisfaction. Only 4 out of 58 stock- 
holders opposed the project, and they did so 
on the ground that it ‘vas not legitimate busi- 
ness for the gas company. 
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Discussion on Steam Economy. 





Mr. Editor: 

Our mutual friend, Mr. Church, sits right 
down on those innocent questions of mine— 
conundrums he calls them—with an empha- 
sis truly discouraging; guesses one or two of 
them, just to show how easily he could dis- 
pose of them all, and winds up in a way sug- 
gestive of the interpretation that he don’t pin 
much faith to such things. Can’t resist the 
temptation to fire off a first-rate one at me, 
though. Mr. C. ought to allow one to dis- 
agree with him, occasionally, without putting 
an ugly construction to it. Swapping ideas 
is the name he gives it, but what’s the good 
in swapping ideas if they are all alike? 
About that internal condensation: I never 
thought of denying the 20-Ib. neighborhood 
doing just as good duty as anything else— 
say 5 Ibs. or 50 Ibs., for instance—in the case 
to which he applied it, but the application 
has no necessary connection with the state- 
ment. 

The whole subject of cylinder condensa- 
tion is usually rather foggy, and more light 
on the matter would seem to be a good thing. 
To be told that, under ‘‘ordinary condi- 
tions,” ‘‘about 20 lbs.,” is anywhere from 
10 Ibs. to 30 Ibs., if it don’t teach us any- 
thing else, will teach us to let it alone so far 
as basing any calculations whatever upon 
the theory. It would take too much figuring 
for the amount of satisfaction obtained. 

Concerning that little conundrum of Mr. 
(.’s—superheating by leaky valves—before 
wrestling with it, let me say, by way of 
swapping ideas, I haven’t the slightest 
“theory” of valves, under ordinary condi- 
tions, leaking to any such extent as he be- 
lieves them to, and what ‘‘ practice” I have 
is more against the probabilities of such leak- 
age than the theory, or, rather, than the lack 
of a theory. Were I consulting with the 
owner of a steam engine, the valves of which 
leaked to the extent he intimates, with no 
obvious remedy, I would seriously advise 
said owner to lose no time in getting it off 
his premises. The probabilities are he could 
sell a couple of boilers and buy a cut-off en- 
gine with the proceeds. My idea of leaky 
valves is, they are wonderfully overrated. 
Unquestionably, they can’t be made to work 
tight—probably not tight enough, ordinarily, 
for nice scientific experiments—but it is at 
least an open question if any very remark- 
able results would follow were absolute per- 
fection attained in their manufacture and 
use. I am free to admit I used to think dif- 
ferently frdin this, and it cost some money, 
and more time, to effect a change in base of 
opinion on the subject. 

I did imagine, only this morning, I had 
struck a bad case of leaky valves—something 
worth investigating. Passing within 20 feet 
of the open end of a 3” exhaust, there was 
unmistakable evidence of a serious leak into it 
from somewhere. Went to the engine-room 
and asked Joe what the matter was, and found 
he had opened a cylinder cock five minutes 
before, and hadn’t closed it. Now, this cyl- 
inder cock (to make a bull of it) was a }” 
globe valve, just about half open, and con- 
nected to exhaust pipe with four elbows; yet 
it was ‘‘booming” through 40 feet of 3” 
pipe in a way that suggested the speedy loss 
of all the steam in the boiler. Closing this 
valve took away all objection to the sound of 
that exhaust and spoiled a subject. 

Another case in mind is an engine having 
a slide valve relieved by a packing ring on 
the back, and working against the cover. 
The cavity under the ring is connected with 
exhaust by a tortuous hole scarcely more 
than 4” in diameter. Occasionally, this ring 
gets “stuck,” and, when this occurs, you 
can hear that valve blow all over the engine- 
room, and it isn’t a small one at that. Now, 
all the fuss, in this instance, is made by what 
steam passes through an }” hole. It is un- 
doubtedly true that considerable steam may 
be coasted through a hole of that size, but it 
is equally true that a small part of the dis- 
turbance noticed could at once be detected 
by the engineer. Mr. C.’s suggestion that 
blocking the engine in one position is insuf- 
ficient to test the condition of the valves is 
right, but why say one position? Why not 





swing right round the circle? There are as | 
many points in the circumference as there | 
are holes ina skimmer. You couldn’t get a 
“corner” on them if you tried. I haven’t| 


New Routing Machines. 





Before entering into a description of the 
routing machine illustrated on opposite page, 


the slightest prejudice against balanced or it will be, no doubt, proper to explain the 


relieved valves. On the contrary, there | 
don’t seem to be any good reason for drag- 
ging along 3 or 4 tons pressure when it can 
so easily be avoided. I am also heretic 
enough to believe in flat wearing surfaces, 
but it is well enough to remember that some 
of the best builders in the country show, by 
their practice, that they think differently, 
and that one of them at least, years ago, dis- 
carded the flat slide for the circular. While 
believing in the utility of relieving the slide- 
valve of so much of the pressure as it is prac- 
ticable to remove, considerable observation 
leads to the belief that properly constructed 
unbalanced valves of this class will, and 
have, run for years under ordinary pressures, 
and, with reasonable care, without scoring 
or cutting on either their steam or exhaust 
edges, but that, for obvious reasons, such 
valves, as usually constructed, do score 
badly at the ends of the exhaust cavity and 
in the direction of their travel. 

But to get to the superheating question. 
What I really said was: “If leaky steam 








|meaning of the name routing. In the pro- 


‘cess of engraving wood or metal, after the 


outlines have been cut, it becomes necessary 
to cut away the material where the imprint 
is to appear white, in order that the paper 
may not touch the wood. This operation is 
called routing. If it were done by hand it 
would involve a large amount of work, there- 
by increasing the danger of spoiling the fine 
lines, and necessarily adding to the cost of 
the engraving. Machines are, therefore, de- 
signed to do this work. The straight lines 
or shading of wood cuts are also done by the 
routing machine, which does it cheaper and 
better than by hand. In reference to mate- 
rial we would say, referring to Fig. 1, that 
with this machine, fine or coarse work, zinc, 
type metal, electrotypes, stereotypes, hard or 
soft wood, may be routed equally well by 
simply inserting a suitable cutter. Straight 
and parallel lines may be cut with a display 
of little or no skill on the part of the operator. 

The surface of the tables is entirely clear. 








In routing large blocks, which often embrace 





Fig. 2.—PLain Routing MAcHINE. 


valves were to draw such an amount of 


steam into the cylinder, would it not, by | 


superheat, tend to make the water account of 
the indicator and boiler supply more nearly | 
balance?” (referring to the disparity in the | 
two accounts). There ought to have been a 
legend attached to that query. It might 
have read something like this: N. B.—This 
query has reference to the generally accepted 
fact that the greater the quantity of steam 
used in the cylinder, other conditions being 
equal, the more nearly are these two accounts 
found to agree—as, notably, in a cylinder 
having a full stroke valve, and any valve 
which leaks to the extent of raising the term- 
inal pressure 10 Ibs. is a full stroke valve, no 
matter what it is called. But this explana- 
tion wasn’t tacked on, and it won’t do to 
dodge the text just as it stands. I have to| 
get a goodly proportion of the little knowl- | 
edge I have of the properties, and even the 
behavior, of steam from the investigations of 
others, and friend Church won’t ask for my 
authority for saying that wire-drawn steam 
contains an excess of heat. It is immaterial, so 
far as this excess is concerned, whether the 
throttling is done by some special device, or 
by the distribution valves. Such “leaks” as 
Mr. C. refers to are simply throttling, and 


result in supplying the cylinder with wire- | 


drawn steam, containing an excess of heat 

which tends to prevent condensation and re- 

evaporation. F. F. HEMENwWay, 
Troy, N. Y. 


| an area of five or six feet, this will be found 
an important feature. 

| The bearings are made self-oiling by means 
‘of an oil box inserted in the box itself, which 
|is packed with wool or any other suitable 
material. This device is new, and effectually 
prevents the oil from being thrown over the 
work. 

The machine is provided with a raised iron 
bed-plate, in which is arranged an ingenious 
‘‘dog” or gripping device for holding the 
block to be routed. By this device all classes 
of work may be securely fastened with the 
best facility and dispatch. 

The machine may be instantly started or 
stopped by the foot of the operator, thereby 
allowing free use of the hands to guide the 
cutter, which is done by means of a handle 
which is worked by the left hand, and a 
| small lever for the right. By the aid of this 
handle and lever the cutter can be moved in 
all directions. It is also fitted with a slide- 
rest for fine vertical adjustment; is made se- 
cure at any point by tightening a small screw, 
and may be quickly adjusted to suit the 
height of the work to be routed without 
stopping the machine. 

Attached to the lower end of the routing 
spindle, immediately above the cutter, are 
|small fan blades, which, from the high 
velocity of the spindle—10,000 to 12,000 
revolutions per minute—produce a current 
of air sufficiently strong to effectually re- 
move dust and chips from the work. 





On the cutter bar of the machine is the 
extensible handle, previously mentioned, by 
which the operator can, at will, without con- 
straint, be enabled to reach with the cutter 
distant parts of the block upon which he is 
at work. 

The bar of the machine is worked between 
small pulleys, or rollers,: so arranged as to 
secure firmness and reduce friction. Sliding 
friction is almost entirely overcome. 

In order that the machine may be run at 
a high speed, the bearings are made with 
great care, andall pulleys carefully balanced. 
The pulleys, as well as the bearings, are also 
so made as to prevent the oil from being 
thrown by centrifugal force. 

The counter shaft is not attached to the 
machine, thereby avoiding the tremor usually 
produced by the main driving belt when the 
upright shaft is attached to the machine. 

By the use of very fine cutters the most 
delicate work may be routed. The spindles 
are of steel, and all the work is made in the 
most thorough manner. 

Fig. 2 represents a plain routing machine, 
which possesses all the advantages of Fig. 1, 
excepting that straight lines cannot be cut. 
It is also a cheaper machine. These ma- 
chines are manufactured by John Royle & 
Sons, Machinists, 184 and186 Water Street, 
Paterson, N. J., who will furnish all neces- 
sary information upon application. 


—— «>e 
Labor Strikes, 





St. Louis is bothered with the striking 
fever. The stove moulders struck for 154 
increase on piece work, which stopped most 
of the stove foundries in the city. The 
coopers’ strike was an extensive one. The 
cigarmakers went on strike, and every China- 
man in the city working at trade (eight in all) 
have joined the strikers—‘‘ Allee same as 
*Melican man.” 


The coopers’ strike at Syracuse, N. Y., is 
virtually ended by a compromise in most of 
the shops, favorable to the workmen. 

The coopers’ strike in St. Louis still con- 
tinues, and millers are bothered to get flour 
barrels. The latter have expressed their 
willingness to pay for barrels a price that 
will cover all the advance asked for by the 
coopers, but the ‘‘bosses” are stubborn and* 
seem determined to keep the workmen down 
to the old rate of pay. 


The Indianapolis car drivers have struck 
for stools to sit on. 


The threat of ejection from their dwell- 
ings made by the owners against the strikers. 
at the Springhill, N. S., mines, has been car- 
ried out, and the men with their families 
have quietly moved away. 

Four hundred coopers struck in Chicago, 
Sept. 9, for an advance of five cents on a 
tierce. It is believed that most of the shops 
will accede to their demand. 


Truckmen and freight handlers in the 
Michigan & Southern R.R. warehouses, Chi- 
cago, struck for an advance of wages from 
$1.05 to $1.14 a day. They claim they have 
been required to work 13 hours, or more, 
daily. 

The striking Fall River spinners have 
made another appeal to the workingmen of 
America for aid. 


200 members of the Chicago Dock Labor- 
ers’ Union struck for 25 cents an hour. They 
now receive 20 cents. 


Furnacemen of Youngstown, O., struck 
for an advance of 15 to 20 cents a day. Five 
furnaces were kept idle by the strikers. 

Laboring men employed in the American 
Iron Works, Pittsburgh, decided to strike 
for an advance from $1. to $1.25 a day. 


The coal miners in the Cumberland region 
struck for an advance to 50 cents a ton. 
Over 2,000 miners and 500 laborers joined in 
the strike. The demand was complied with. 


General laborers on I. C. R. R. who struck 
in Chicago for an advance of wages, have 
received it. The advance is from $1.10 to 
$1.25 a day. 

me — 
Fort Wayne, Ind., lacks water for fire pro- 





tection, and is looking for a new supply. 
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Ge Entered at the Post Office at New York, N. Y., 
as second class mail matter 





NEW YORK, SEPT. 27, 1879. 





CONTENTS. 


Valve Motion Diagram. V. Hook............... — 
Extracts from Advance Sheets of a New Book on 
Mechanical Manipulation. Joshua Rose...... 1 
New Vertical Engine..ccccc....02 sees sovccccccces 2 
Advantages of High Speed Engines. Chas.T. Porter 2 
Letters from Practical Men.....cccocsccccscccceccs 2 
Concerning Mechanical Mistakes. 8S. Roper....... 3 
Steam Condensation and Pressure. E. H. Robbins. 4 
Gleanings from the Foreign Press ................. 4 
Improved Molding Machine.............c.eceeeeees 5 
Engine Proportion and Construction. W. H. Hoff- 
NCO can aeaeuneeeehaseea haus eaheses Ohenae co kek 5 
Practical Instruction. R. Grimshaw............... 6 
Blowing Ott Steam Boilers............c.cececeseees 6 
pO 6 


Discussion on Steam Economy. F. F. Hemenway. 7 
CO TROT BEMGNING, occ ccnsescccecvcnccecncscoscs ¥ 


Special. 





We wish to make the following facts fully 
understood by our readers: 
1st. That nobody has ever paid the pub- 
lishers of the AMERICAN MACHINIST one cent 
for anything inserted in its reading columns, 
either for illustrated descriptions of machin- 
ery and tools, contributed articles, editorials, 
manufacturing notes, book reviews or re- 
views of shop supplies. 

2d. That we never will publish any notice 
for pay, either direct or indirect, except in 
our advertising columns. 

3d. That no party interested in making or 
selling machinery, engines and boilers, or in 
their manipulation has, or ever has had any 
pecuniary interest in the AMERICAN MACHIN- 


IST. 
——_ a> 


Motive Powers for Machinery. 

In considering the various kinds of mo- 
tive power employed to drive machinery, 
they may properly be divided into two dis- 
tinct classes : those that require the genera- 
tion and application of heat (combustion), 
and those that do uot. The oldest and sim- 
plest motive powers in the world are those of 
wind and descending water. Where a con- 
stant and reliable water supply can be de- 
pended upon, having sufficient volume and 
descent to drive mills and factories, no other 
power can compete with it. It is virtually 
costless, as it only necessitates keeping a 
dam in good condition, and often even this 
is not required. The expense of wear-and- 
tear upon motive machinery is, with the best 
turbine wheels, a mere bagatelle. Accord- 
ing to the last complete United States census 
there were more water wheels in use 
throughout this country than steam engines, 
and it is unlikely that the proportion has 
been reversed within the last ten years. The 
amount of available water power now un- 
used would drive all the machinery ever re- 
quired; but there are valid reasons why a 
considerable portion of this power is allowed 
to go to waste. Water power, not being 
movable like steam power, must be used 
wherever it can be procured, which is often 
in very inconvenient localities for manufac- 
turing operations. Then the power derived 
from water is often irregular and unreliable. 
A dry season may come in the busiest time, 
and water power fail. Wind is successfully 
employed in pumping water, and in many 
minor manufacturing enterprises, but, be- 
sides being inconstant, the capacity of ma- 
chinery adapted to wind power is too small 
to allow of its taking high rank among the 
motive forces; moreover, the tendency of 
wind to exert too violent a power at times, 
to the detriment of propelling mechanism, 
operates as a check to its extensive use. 
Animal power for driving light machinery, 
where not in constant operation, will always 
be used to a wide extent, but if it is required 
to run the machinery steadily, from month 
to month, some other power is better and 
more economical. 

Animal power requires the consumption 
of food as a fuel, and is not adapted to mov- 
ing heavy mechanism. Since Ericsson first 
brought out the hot air engine this form of 
power has had many advocates, but has 
made slow progress. <A very few of the 
many hot air engines invented have been suc- 
cessful for limited power, but there are me- 
chanical difficulties in the way of their general 
adoption for driving machinery. 

To dispense with a boiler and an engineer 
are the greatest advantages accomplished by 
hot air power. Recently the gas engine has 
been brought prominently forward in this 
country, it having been extensively adopted 
in Europe, after much improvement and ex- 
haustive trial. It possesses the same features 
that make the hot air engine desirable, viz : 
dispensing with boiler and engineer. Be- 


sides these advantages it works without 
coal, wood, or ashes, and when stopped con- 
sumes nothing whatever, thereby requiring 
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of economy it has, in several instances that 
have come to our knowledge, given very 
gratifying results. 

Machine shops have been run with gas 
engines at one-half the expense necessitated 
in running them with steam engines of equal 
power. The expense, of course, depends 
upon the charges for gas, which, in many 
places, has been reduced since last spring. 
The gas engine, like many other motors, 
seems to be confined in its successful em- 
ployment to small powers, but with the 
results now being attained, it is likely to 
crowd out steam in many places where the 
latter is used to drive small shops, elevators, 
printing presses, and in doing similar kinds of 
work. Where gas is not used (as in country 
places) the gas engine, of course, does not 
come into competition. 

Next to gas, the motive power that is now 
making the most rapid progress for driving 
machinery is compressed air. This, how- 
ever, is not a primary power, as the force 
required to compress the air ready for use 
must be obtained from outside sources. Its 
greatest advantage lies in its applicability in 
situations where heat, ashes, or steam are 
not to be tolerated. It is well adapted to 
driving rock drills in mines, propelling street 
cars, and many other like purposes. Recent 
experiments have developed some new and 
valuable facts in the use of compressed air, 
which will soon be laid before our readers, by 
one who bore a prominent part in the experi- 
ments resulting in the discoveries. 
Electricity has been often tried as a motive 
power for machinery, but, so far as we have 
any knowledge, it never has been permanent- 
ly successful beyond two dog power, and it 
is doubtful if it can be made economical at 
that capacity. 

Ericsson has perfected an engine that 
makes steam by solar heat, which may come 
into extensive use, especially in tropical 
countries where the sun’s rays are hottest. 
This is the only heat engine -that will run 
without fuel. With the exception of wind 
and water, the solar engine is the only motive 
power made available without the expend- 
iture of some substance for fuel. Animals 
consume food, the electrical battery chemi- 
cals, and heat engines consume coal, gas, 
oil, wood, or other substances of a com- 
bustible nature. 

After taking a careful survey of the whole 
field, the conclusion must force itself upon 
any thoughtful mind, that for driving all de- 
scriptions of machinery,requiring either large 
or small power in any locality, or changing 
from one locality to another, upon land or at 
sea, nO motor has yet been discovered that 
can take the place of the steam engine. 

ees 
Efficiency of our Expensive Naval 
Academy. 








The following press dispatch throws some 
light upon the boasted efficiency of our 
United States Naval Academy at Annapolis, 
Maryland: 

WasHIneTon, Sept. 6.—Richard Gate- 
wood was graduated No, 1, in the class of 
Cadet Engineers, at the Naval Academy, 
last June, and F. T. Bowles, No. 8. The 
former is from Virginia, and the latter from 
Massachusetts. They made application to 
the department that they be allowed to at- 
tend the Royal Naval College, at Greenwich, 
in order to study naval engineering, archi- 
tecture, etc. That college is allowed to take 
a number of private students, including two 
from each foreign nation. The request of 
Gatewood and Bowles went from the Navy 
Department through the Department of State 
to our Minister at England. The request of 
the young men to be admitted at Greenwich 
has been granted without their undergoing 
the usual examination, their certificate of 
graduation at the Naval Academy being con- 
sidered sufficient by the English Govern- 
ment. They will enter at the October term. 

Could any further evidence be required, by 
any patriotic citizen of America, to carry 
conviction of puerility in the administration 
of our Naval Academy, upon which millions 
of the people’s money have been freely lav- 
ished? The publication of the above dis- 
patch by the press, throughout this country, 
should stir up a feeling of the deepest hu- 
miliation in the breast of every man in any 
way connected with the management of the 





no expense except when running. In point 


the United States Naval Academy, at An- 





napolis—an institution lauded by all govern- 
ment dependents, who profit by its patron- 
age as ‘‘ the best naval school in the world.” 
One of the choicest products of that insti- 
tution is the Cadet Engineer, who is placed 
in charge of the steam machinery of our 
men-of-war. Here we have two graduates 
of the ‘‘best naval school,” conscious of 
their deficiency in knowledge of ‘ naval 
engineering, architecture, etc.,” ambitious 
enough to enter a Royal Naval College, to 
acquire an education in the profession they 
are to follow. Their request, after going 
through the usual course of red tape, is 
granted, and, the English Naval Authorities, 
not wishing to subject the young men to any 
exposure of ignorance, graciously allow 
them to enter ‘‘ without their undergoing 
the usual examination, their certificate of 
graduation at the Naval Academy being con- 
sidered sufficient !” 

Here is a subject calling loudly for re- 
form. 

We hope some enterprising member of 
Congress will, at the next session, move for 
an investigation into the conduct of the 
Naval Academy, and persistently follow it 
up until the whole measure of corruption 
and fossilized mismanagement is exposed, 
and the abuses corrected. 





=a —— 


The American Institute Fair, which will 
extend this year from the 17th of September 
to some time in November, promises to be 
more interesting and instructive than usual. 
Entries of machinery are sufficient to in- 
sure a good display in this department. An 
expert trial of a leading steam engine and a 
patent boiler will add interest to the exhibi- 
tion. Particulars of this trial may be looked 
for in our columns at the proper time. 





oe 





In several issues of our paper, viz.: June 
28th, Aug. 2d, 9th, and 16th, respectively, 
there have appeared answers differing from 
one another in regard to the amount of water 
contained in a cubic foot of steam at 10 
pounds pressure, and 80 pounds pressure, re- 
spectively. There is large room for discus- 
sion upon these and similar questions, and in 
order that the different views may come out 
we desire particularly that, when our readers 
do not fully agree with us in our answers to 
questions to drop us a line, and so make our 
labors mutually beneficial. Our columns of 
Questions and Answers are one of the most 
important and instructive points in connec- 
tion with our paper. We are glad to see a 
more inquisitive disposition on the part of 
our readers, and we have a number of unan- 
swered communications in hand all the time, 
it being impossible to answer them all 
directly. Those who send communications 
to us will oblige by giving their address in 
full, in addition to any fictitious name, not 
for publication, however, but as a mark of 
good faith. 

We are always glad to hear from our 
friends on any new questions that will direct 
the minds of the practical workmen towards 
investigation, as they will in all probability 
take still further steps towards their advance- 
ment. 





ae 
Notable Patented Inventions. 








The Official Gazelle of the U. 8S. Patent 
Office affords a curious and interesting study. 
The issue for the week ending September 
2d, describes 280 new patents granted upon 
that date, and 11 reissues. The invention of 
car couplings has not been suffered to flag, 
for we notice four of them—about the regu- 
lar average. In the copy referred to 
only one churn was patented, September 2d, 
and it required two inventors to put in the 
claims upon that. This shows a sorry de- 
cline in the churn business. Three washing 
machines, and three farm gates make their 
appearance in the list, proving that invent- 
ors are determined to reap the lucrative re- 
wards in store for well directed efforts in 
this needed direction. 

An enterprising Texan, hailing from Tiger 
Hill, figures as the patentee of one of these 
washing machines. Oénsidering the admira- 
tion in which a ‘‘biled shirt” is held upon 
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the frontiers of Texas, it is to be hoped the 
machine will come into extensive local use. 

A Michigan genius is made happy by se- 
curing a patent on a reversible wash-board. 
The advantages of this valuable invention 
are obvious. When the laundress (or China- 
man) is tired of rubbing on one side, it is 
only necessary to loosen a screw or hook, 
turn over the corrugated face, fasten it upon 
the other side, and make a fresh start. Thus 
is labor varied and its monotony broken. 
Only one clothes’ drying rack makes its ap- 
pearance in the last weekly collection of 
master-pieces of talent and energy. Its in- 
ventor hails from the great North Woods of 
the Empire State. 

An architectural genius has patented a 
prick—not one of the kind often carried in 
a hat, but a simon-pure clay brick, with a 
groove in one side into which the mortar is 
squeezed, holding it in place. Four cool, 
calculating chaps have each invented a 
refrigerator. A (supposed) mechanical engi- 
neer comes to the front with a new rotary 
engine, the sectional view of which looks 
like a coarse spider web. Any issue of the 
Official Gazette would be deficient without at 
least one new rotary engine. 

A Minnesota man secures a patent on a 
door-latch, opened by pressing a spring. 
It may be very useful to politicians about 
this season, who returning home late from a 
caucus, filled with enthusiasm, find a 
latch key inconvenient. Only two combina- 
tion tools graced the pages of the Gazette, 
September 2. We had thought there must 
be a falling off of original efforts in this line, 
not being solicited by an itinerant vender of 
combination tools for two or three weeks, and 
this record proves it. Perhaps the cool 
weather will stimulate inventive genius to 
bring out more novelties of this class. One 
of these new tools is a combined hammer 
and corkscrew, probably intended for bibulous 
workmen. 

A machinists’ tool manufacturer, one of our 
patrons, becoming of an amusing turn of 
mind, comes out with a patent cribbage box. 
May he long keep pegging away. 

None will be surprised to observe that many 
of the new inventions are accredited tolocal- 
ities famous for the particular class of busi- 
ness each is designed to aid. Thus we find 
the patentee of a new shirt hails from Troy, 
N.Y.; of a sleigh bell from Easthampton, 
Conn.; of a glass mold from Pittsburgh; of 
anew bung for lager beer kegs, from Mil- 
waukee; of a pretzel machine from Shimer- 
ville, East Pennsylvania, and of a sausage 
machine from Cincinnati. 





——__—_egpe—__—_—_- 


Machine Shop Wages. 





Fred’k. B. Miles, Machine Tool Works, 
Philadelphia, pays machinists $1.50 to $2.50 
aday, with an average to good workmen of 
$2; blacksmiths, $2, average; pattern- 
makers, $1.50 to $2.50; moulders, $2, aver- 
age; helpers, $1.50. 

D. Saunders’ Sons, Yonkers, N. Y., pay 
machinists $2 to $3.50 a day, an average be- 
ing $2.50; blacksmiths, $2.50; helpers, $1.50. 

Robt. Wetherill & Co., Chester, Pa., pay 
machinists $2.25 to $3 a day; boiler makers, 
$2; Slacksmiths, $2.75; moulders, $2.25. 
pattern-makers, $2 25; yard laborers, $1.25. 

John Wood, Jr. & Co., Conshohocken, 
Pa., pay machinists from $9 to $16 a week; 
boiler makers, $10 to $15; moulders, $8 to 
$15; pattern-makers, $10 to $14. 

Sawtelle & Judd, Hartford, Conn., pay 
machinists $2.25 to $3.50 a day, averaging 
$2.75; helpers, $1.00 to $1.25; blacksmiths, 
$2.50. Business good and prospects bright. 

The Morse Twist Drill & Machine Co., 
New Bedford, Mass., pay machinists $2.25 
to $3.25 a day, averaging $2.85; blacksmiths, 
$3.00 to $3 50; helpers, $1.75; forgers, $3.50. 

Kendall & Roberts, Cambridgeport, Mass., 
pay machinists $1.75 to $2.25 a day, averag- 
ing $2.00; boilermakers, $2.50; helpers, $1.50 
to $1.75; patternmakers, $2.25 to $2.50; 
blacksmiths, $2.25. 

A machinist writes us from Lewiston, Me. : 
‘Following are the rates of wages paid by 
the Lewiston Machine Co. : Machinists receive 


apprentices receive 40c. to start, and, if 
pretty smart, receive 75c. second year. 
Seventy hands in shop and forty apprentices 
in that number. Moulders receive $1 to 
$1.50; two or three receive $1.80. Black- 
smiths receive $1.25 to $1.40; helpers, 75c. 
to 90c.; carpenters, $1 40; yard hands, 75c. 
to 90c. Sixty-two and a half hours per 
week.” 

Wilbraham Bros., Philadelphia, pay ma- 
chinists $12 to $15 per week; foundrymen, 
$12 to $14; blacksmiths and pattern makers, 
$12 to $13. These rates are for the average 
grades of workmen. We are pleased to note 
that this firm are doing their part to revive 
the apprentice system, which notably coin- 
cides with the details outlined, editorially, in 
our issue of Sept. 13th. The three brothers 
Wilbraham are themselves practical machin- 
ists of the good old school, and take a limited 
number of boys as apprentices, receiving 
none older or younger than sixteen years of 
age, and none for less than four nor more 
than five years’ time, as they do not consider 
three years long enough to make a thorough 
machinist out of even the best materials, and 
prefer to have each term of apprenticeship 
close at twenty-one years of age. The 
brothers give their own sons five years’ ap- 
prenticeship, their aim being that every ap- 
prentice shall have the benefit of familiarity 
with every branch of work done in the shop. 
While they will not receive any except for a 
full term, they do not seek to bind the boys. 
Occasionally one runs away, but such cases 
are rare, and are considered a good riddance 
when they do occur, as a boy who hasn’t 
wit enough to appreciate the life-long ad- 
vantages that a thorough knowledge of his 
trade will confer, hasn’t wit enough to make 
a machinist. 

—.-- edie —--—— 


Opinions of Contemporaries. 


From Bridgeport (Conn.) Daily Standard. 

The AMERICAN MACHINIST is one of the 
very best journals published in the interest of 
machinists, engineers, founders, &c., &c., and 
the current number contains matter of especial 
importance to readers in all of those depart- 
ments of industry, enterprise and invention. 
Its engravings are excellent and its editorial 
matter well considered, judicious and up with 
the times. An able article in the number for 
August 23, on ‘‘Kid Glove Naval Engineers,” 
handles one branch of our naval service at 
Annapolis, Md., without gloves, kid or any 
other kind, and calls attention to abuses 
which should be remedied at once. Pub- 
lished at 96 Fulton street, N. Y., and for 
sale everywhere. 


From Lynn ( Mass.) Semi- Weekly Reporter. 

Tue AMERICAN MACcHINIST.—This is the 
title of a sixteen page weekly paper, pub- 
lished in the interests of machinists, Doiler- 
makers, blacksmiths, founders, etc. THE 
Macuinist has recently been changed from 
monthly to a weekly issue, the demand for 
the paper making such a step necessary. 
Besides containing articles of interest to 
those enumerated above, it also has editorials 
upon subjects of vital interest to the people 
of this country. On our first page, to-day- 
will be found an article taken from this paper 
which shows up, in its true light, one of the 
evils with which this government is teeming. 
Tue MAcHINIsT is published at 96 Fulton 
street, New York. 


(From the Hudson (N. Y.) Daily Republican.) 


AMERICAN MACHINIST.—We take pleasure 
in calling attention to this valuable publica- 
tion, issued by the American Machinist Pub- 
lishing Co., at No. 96 Fulton street, New 
York city, at $3 perannum. The last num- 
ber contains an illustration and description 
of the double cylinder steam fire engine 
manufactured by the Clapp & Jones Mfg. 
Company of this city. 


(From the Millstone, Indianapolis, Ind.) 

One of our most valued exchanges and a 
really valuable journal, the AMERICAN Ma- 
CHINIST, is now issued weekly instead of 
monthly, as heretofore. The paper is a credit 





$1 to $1.35 a day; two or three receive $1.75; 





should be in the hands of every machinist 
and others interested in that branch of indus- 
try, or, in fact, any and all engaged in the 
handling and working of machinery gener- 
ally. 


(From Vox Populi, Lowell, Mass.) 


We have received the AMERICAN Ma- 
CHINIST, which is a practical mechanical 
journal, of great value to the artisan and 
machinist. It is published weekly, at $3 
per annum, and is a very readable paper for 
any one of mechanical tastes. 


From Leffels Illustrated and Mechanical News. 


AMERICAN MAcuinist.—We note with 
pleasure the change of this journal from a 
monthly toa weekly publication, at $3 per 
annum. Published at 96 Fulton St., New 
York. 

———_-a>e—__—- 


LITERARY NOTES. 


ENGINEERS’ AND MECHANICS’ POCKET-BOOK, 
containing weights and measures, rules of Arith- 
metic, weights of materials, latitude and longitude, 
cables and anchors, specific gravities, square cube , 
and roots, etc. Mensuration of surfaces and solids, 
trigonometry, mechanics, friction, zrostatics, hy- 
draulics and hydrodynamics, dynamics, gravitation, 
animal strength, windmills, strength of materials, 
limes, mortars, cements, etc. Wheels, heat, water, 
gunnery, sewers, combustion, steam, and the steam 
engine, construction of vessels, miscellaneous illus- 
trations, dimensions of steamers, mills, etc. Orthog- 
raphy of technical words, terms, etc. Thirty-fifth 
edition, revised and enlarged, by Charles H. Has- 
well, Civil, Marine, and Mechanical Engineer, Mem- 
ber of the Am.S’y of Civil Engrs., of New York Acade- 
my of Sciences, of the Institution of Naval Architects, 
England, Corresponding Member of the Am. Insti- 
tute of Architects, and of the Boston Society of 
Civil Engrs., etc.; 671 pp.; 12 mo.; morocco tucks. 
Price $3. Harper & Bros., Franklin Square, New 
York. 

The above-titled book has been consider- 
ably enlarged since the first edition, which 
consisted of 284 pages, and was submitted to 
he engineers and mechanics of the United 
States by one of their number in 1843, who 
designed it for a convenient reference to 
rules, results, and tables used in engineering. 
From that time it has taken the place of a 
standard work of reference, becoming more 
extensively used every year, until it has now 
reached its thirty-fifth edition. The book is 
one that may be useful to any man in busi- 
ness, and to review it fully would be to re- 
write it. Many of the tables contained in 
this work were compiled from extensive 
experiments and investigations, thereby en- 
tailing much labor and expense. The depart- 
ment on steam engines and their proportions, 
comes nearer to our American practice than 
any of the tables contained in the English 
works, and though differing from some other 
authors, will be found reliable. To the 
young engineer and mechanic it is invaluable. 
It will teach him how to keep a journal of 
recorded data, which is essentially necessary 
to any profession or practice. The book has 
been thoroughly revised and enlarged, and 
the long string of errata, which appears in 
most pocket books, has been entirely 
dropped, which implies that as the work is 
now offered it is freer from mistakes. than 
ever before. Hardly a subject connected 
with engineering and mechanics, reference to 
which may not be found in this work. 


Business Specials. 


Thirty cents a line for each insertion under 
this head. 














The Huntoon Steam Governor Co., of Lawrence, 
Mass., warrant a direct saving in steam of from 10 to 
20 per cent. over any other Governor known; 
while for quick and accurate regulation, great durabil- 
ity and lasting economy in use, they guarantee results 
never before attained by any other. See advertise- 
ment. 

Brown & Sharpe M’f’g Co., Providence, R. I., keep 
in stock at reduced prices Patent Cutters for the teeth 
of gears which can be sharpened by grinding without 
changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catalogue. : 

National Steam Pump, simple, reliable and durable. 
Send for illustrated catalogue with reduced price list. 
W. E. Kelly, New Brunswick, N. J. 

Castings, Gear Wheels and other parts of models, at 
lower rates than can be made by hand. Tallman & 





to its managers, useful to its readers, and 


McFadden, 607 Market St., Philadelphia. 


Questions and Answers. 


Under this head we propose to answer. ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 


(1) G. J. G., Baraboo, Wis., writes: In your 
answer to my question in the AMERICAN MACHINIST 
of June 28th, answer 5, question 2.—Which contains 
the most water, one cubic foot of steam at 80 lbs, press- 
ure, or one cubic foot at 10 lbs. pressure? You say, 
one cubic foot at 10 lbs. pressure. According to my 
rule, one cubic foot of steam at 80 lbs. pressure contains 
5.574 cubic inches of water, while one cubic foot at 
10 lbs. presure contains but 1.65544 cubic inches of 
water. Another point I claim on my side is, that one 
cubic foot of steam at 80 lbs. pressure will expand into 
nearly 8 cubic teet of steam at 10 lbs. pressure. Now, 
where does the water come from in each of these cubic 
fect of steam at 10 lbs. pressure, that they each exceed 
the cubic foot of steam, at 80 lbs. pressure, in water 
that they were produced from? I notice that W.G. of 
New Orleans, La., in your issue of Aug. 2d, takes my 
side of the question, but our figures do not agree. 
Still another in your paper of Aug. 9th. In your 
answer to ‘“‘ Economy,” you say that one cubic inch of 
water converted into steam at 25 lbs, pressure produces 
1044 cubic inches of steam, and the same amount of 
water converted into steam at 40 lbs. pressure did not 
produce but 679 cubic inches of steam. This agrees 
with myrule. If I have made any mistakes please to 
point them out. This question was brought up in our 
shop. You, of course, know from thig which side I 
have taken. A. The answer given to your question in 
our issue of June 28th was so given, owing to a little 
misunderstanding of the question. Steam at 10 Ibs. 
pressure is called wet steam, while steam at 80 lbs. 
pressure is called dry steam, notwithstanding it con- 
tains the most water, as the air on a very dry hot day, 
hence our answer. We have taken the trouble to put 
the same question to several of the old practical me- 
chanical engineers in this city, and two of them claimed 
that the cubic foot of steam at 10 lbs. pressure con- 
tained the most water, while one other said that it was 
a complicated question and did not attempt to answer 
it. We have had several communications on the same 
question, all differing from each other more or less. 
The answer can only be approximate as nearly all the 
steam tables differ from each other. W. G, of New 
Orleans, La., likewise yoursglf, have, in our judgement, 
arrived near enough to the correct answer for all 
practical purposes. 


(2) W. H. D. Branford, Conn., writes : 
Can you inform me through the AMERICAN MACHINIST 
how emery wheels are made? I made one of No. 90 
emery, mixed with glue, which works well; also one of 
No. 45 emery, which will not work, but will crumble 
when I hold aniron toit. They are 4 in. in diameter, 
and }g in. thick. I havea mold for pressing them in. 
A. Glue is a very bad cohesive material for emery 
wheels, particularly where there is any dampness in 
the atmosphere, as the wheels will soon begin to 
crumble, and are always liable to burst. We would 
recommend that instead of glue you use the following 
proportions, viz.: Emery of the required coarseness, 
3 or 4 parts; shellac 1 part. This mixture, melted, in- 
corporated and molded under pressure will resist moist- 
ure. To givethe formulas used by the different manu- 
facturers would be impossible, and we consider it 
much cheaper to buy a good quality of emery wheels 
than it is to make them. 


(8) A. M. D., New Haven, Conn., writes: 
Is it not a correct way to estimate the amount of 
power that it takes to drive a machine, by taking a cord 
or rope and fastening it to one of the arms of the 
driving pulley and bringing the other end over on the 
outside, and then hanging weights on the lower end of 
the cord until the machine moves at its usual speed ? 
I understand that it is easy enough to calculate the 
power of a belt, but there are not many cases where 
a machine takes the full power of the belt, avd there 
ought not to be any. A. Your ideas are quite right, 
andin order to ascertain the power required to drive 
your lathe we would recommend that you take a good 
stout cord, not too cuarse, fasten one end to the edge 
of the tight pulley upon the counter shaft, by means 
of a small clamp, then wind up the cord upon the face 
until nearly covered; place the belt upon the covers of 
equal diameter, attach enough weight to the cord to 
drive the lathe up to speed ; place a stick near the cord 
upon which to mark gauge points, and observe at what 
point the lathe attains the required speed and mark 
it. The pulley being a lever of the first order, whose 
arms are equal levers, therefore the weight attached 
to the cord is equal to that ‘required to raise the same 
amount. Observe the time in seconds that it takes for 
the weight to pass through the space from the point 
mentioned (on the stick) to the floor, then take into 
consideration the rule that 33,000 lbs. raised one foot 
high in one minute, is equal to 1 H.P. This will 
enable you to get the required power. 


(5) J. M. W. Grinnell, Iowa, asks: 1. Can 
I burn the smoke under our boiler by building a par- 
tition on top of furnace bars to the bottom of boiler 
and firing on one side of it, and in ten or fifteen min- 
utes fire the other side? Will the heat of the one 
burn the smoke of the other, or not? 2. Is there any 
locomotive that you know of so constructed as to burn 
itsown smoke? If so, where? 3. If not, would an 
invention that would do so be in demand? A.1 There 
area number of patents on smoke-consuming furnaces, 
therefore it would be well for you to send us a sketch 
of what you desire to use, and we will advise you. 
2. The Fulton automatic gas-consuming furnace, is 
being applied to locomotives to some extent, and is 
claimed to be successful in consuming the smoke. 
8. An invention that will effectually consume the 
smoke and gas in furnaces is certainly both economical 











and desirable. 
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The Brown & Van Arsdale Manufacturing 
Company, of Chicago, are to build a large 
addition to their works. 


The Garden City Spring Works, of Chicago, 
are to immediately erect a 50-foot addition 
to their establishment. 


The Enterprise Boiler Works, of Chicago, 
contemplate erecting a new boiler house this 
fall. 


Conrad Kattentidt is about to take posses- 
sion of his new boiler works at Chicago. 


A broad silk factory is reported about to 
start in St. Hyacinthe, Canada. 


Timothy Vinton, paper manufacturer, 
Brattleboro, Vt., has been resetting his 
boiler with the Jarvis furnace. 


The Pepperell Mills, Biddeford, Me., are 
setting two boilers with the Jarvis furnace. 


The Pocasset (Mass.) Iron Foundry, re- 
cently destroyed by fire, isto be immediately 
rebuilt. 


Nahum Johnson is introducing steam 
power into his factory at Brockton, Mass. 


J. A. Robinson has commenced work at 
his baby carriage manufactory at South 
Amherst, Mass. 


Work is progressing rapidly on the new 
mill of Eaton & Wilson, at Medway, Mass. 


Mr. Cummings, shoe manufacturer, South 
Berwick, Maine, is to erect a large factory at 
that place, which will employ 50 hands. 


A new stocking factory is about to go into 
operation at Tilton, N.-H., and will employ 
from thirty to forty hands. 


F. R. Woodward has commenced work on 
the foundation of the new glass cutter fac- 
tory at Hill, N. H. 


G. S. Crosby, formerly engaged in the iron 
trade in New York and Connecticut, will 
soon commence business in the new iron 
foundry erected by Magee & Buckelew at 
Upper Jamesburg, N. J. 


Paterson (N. J.) has fifty-five silk mills, 
twenty-six of them being engaged in the 
manufacture of dress silk. Another is in 
process of erection. 


Babcock & Wilcox, 30 Cortlandt Street, 
New York, have lately received an order for 
a 450 H. P. Water Tube Steam Boiler from 
the great Studebaker Wagon Works, South 
Bend, Ind., being the third order for B. & W. 
boilers from the same establishment. Their 
water is usually destructive to a boiler, but 
after using these water tube boilers eight 
years they are still in good order. B. & W. 
also have an order for a 500 H. P. boiler for 
the Erie Elevator, and are putting in one of 
150 H. P. at Columbia Colleze, and one of 
400 H. P. in a Brooklyn oil refinery. They 
have lately sent one of 200 H. P. to Cuba, 
one of 75 H. P. to San Domingo, also one of 
250 H. P. and another of 200 H. P. to Phila- 
delphia. 


Major John C. Paul, late of Swissvale, Pa., 
is making arrangements to start a new car 
shop at Minneapolis, Minn., and will proba- 
bly begin work this month. 


The Lehigh Valley Railroad are to erect 
new shops at South Easton, Pa. A round 
house 300 feet in diameter is to be built, and 
will have seventy-five pits for locomotives. 
The erecting shops, where locomotives are 
taken down and put up again, will be 225 
feet by 80. The paint shop is to be extended 
the entire length and width of the present 
round house yards. A large and powerful 
engine is to be built to run the present ma- 
chinery, and other new machinery will be 
purchased. A new foundry will be built 
west of the present machine shops. The 


boiler and blacksmith shops are also to be 
extended to nearly double their present size. 
It is stated that at least 1,000 additional 
hands will be employed.—Boston Commercial 
Bulletin. 


T. M. Nagle is erecting a 40 x 80 feet two- 
story machine shop at Erie, Pa. It is ex- 
pected to be running by December ist. Mr. 
Nagle has been connected with the Erie City 
Iron Works for several years. He will pro- 
duce improved engines and machinery. 


Hascal Dodge is building a new paper mill 
at Middlefield, Mass., 150 by 40 feet, and has 
begun work on a two-story weaving room, 
135 by 65 feet, for S. W. & C. Russell’s 
woolen mill at Pittsfield. 


Messrs. Campbell & Richards, of 607 Com- 
merce street, Philadelphia, have had a busy 
summer, and it continues this fall. They 
have shipped one 9x18”, one 14x20”, one 
12’’x24”, one 9x12”, one 10’’x18” engines 
within a few weeks past, and have furnished 
pumps and boilers, and have now to build 
one 9x18”, one 15x30”, one 20x40” 
engines and boilers, and are building a new 
and larger shop to keep up with their work. 


The city of Omaha, Neb., on Monday, the 
25th ult., granted the franchise for the con- 
struction of water works for that city, to 
the Holly Manufacturing Co. and associates. 


It is now stated that $265,000, in all, has 
been subscribed for the Halifax sugar re- 
finery, and but $35,000 additional is required. 
An appeal is to be made to the general public 
to take up this amount of stock in $100 
shares.—Montreal Journal of Commerce. 


The managers of the Pennsylvania Iron 
Works, at Ewington, Dauphin county, Pa., 
contemplate extending their works, at an 
expense of $1,000,000. 


The Locomotive Works, at Lancaster, Pa., 
have been sold to a company of gentlemen 
from Wilmington, Philadelphia,and thiscity. 
Operations will be commenced as soon as 
possible, and at least seventy men are ex- 
pected to be employed from the start.—Zan- 
caster (Pa.) New Hra. 


Moore & Kerrick, Indianapolis, Ind., write 
us: ‘‘Our sales in wood-working machinery 
are increasing very rapidly. We haveevery 
prospect for a large fall trade. The immense 
crops of wheat and corn in the West will 
make fifty per cent. more trade than last 
year.” 


The Troy Steam Heating Co. have com- 
menced laying pipes to convey steam through 
the streets. The iron pipes are first covered 
with hair felting, and are then run into 
wooden logs. These logs only lay about 
four feet from the surface of the ground. 
They intend to lay four miles this season. 
The boiler-house is nearly completed and is 
on the banks of the Hudson River, with a 
large coal yard in the rear. The boilers are 
now being made at Syracuse, and are 22 feet 
long, with 28 flues, 6 inches in diameter. The 
first boilers will be set on the Jarvis System 
to burn screenings for fuel. It will take 
about forty boilers to heat the entire city. 
The company intend to make a thorough 
job, and will do all their own piping for their 
customers, and guarantee it to work satisfac- 
torily without noise or trouble. As Troy is 
the head center in stoves and heating appar- 
atus, the result there will be watched with 
great interest all over the country. 


W. T. Bate & Son, East Conshohocken, 
Pa., are building complete gas works, includ- 
ing engine and boiler, for the town of Ship- 
pensburg, Pa. This firm shipped last week, 
three car loads of hot water boilers and 
heaters to the new insane hospital building, 
at Norristown, Pa. They are now at work 
on six of their Bate’s patent steam Genera- 
tors, 100 H.P., for the same building. 


David W. Pond, Worcester, Mass., is 
building two large iron planers for the 
Lowell Machine Shop. His business is good, 
and shop running full time. 


The Willimantic (Conn.) Linen Co. are set- 
ting two boilers made by the Whittier Ma- 
chine Co. These boilers are manufactured 
from ‘‘ Benzon” steel, and will be set with 
the Jarvis Furnace. 


G. G. Young, of this city, agent for Porter 
Mfg. Co., Syracuse, has just shipped a ‘‘ New 
Economizer” 40 H. P. engine and boiler to 





the Brazilian government. 








The Atlas Engine Works, of Indianapolis, 
employ 400 men, and the Nordyke & Mar- 
mon Co., of the same place, 250. 


The Toronto Bridge Company was formed 
in June, with a substantial capital, to manu- 
facture all kinds of wrought-iron railway and 
highway bridges. Its directors comprise 
Messrs. James Worthington, of Montreal, 
president; Arthur B. Lee, of Toronto, vice- 
president; Alexander Nairn; Job Abbott, 
chief-engineer; J. H. Bartlett, manager—the 
last named gentleman acting meantime as 
secretary-treasurer. The work will probably 
begin by employing fifty men. 


D. Saunders’ Sons, Yonkers, N. Y., are just 
shipping the fourth large-sized (No. 6) Pipe 
Cutting and Threading Machine to the same 
purchaser, A. M. Byers, Pittsburgh, Pa., 
since March last. 


The Amherst, Mass., water works are to be 
built shortly, Goodhue & Bunie of Springfield, 
contractors, cost about $40,000. 


Morgan & Herrick, 86 John st., N. Y., whose new 
catalogue we mentioned some weeks ago as in press, 
have the book now nearly ready. 


The Worcester Machine Screw Co., Worcester, 
Mass., have advanced their price of set and cap 
screws. 

L. B. Eaton, 11 N. 6th street, has taken the Phila- 
delphia agency for the N. Y. Twisted Drill Co.’s 
forged twisted drills. 

Tallman & McFadden, 607 Market St., Phiiadelphia, 
have added to their stock a full line of gears, castings, 
and parts of models. 

T. B. Bickerton & Co., 12 S. 4th street, have taken the 
Philadeiphia agency for Christoffel’s boiler tube 
scrapers, Roberts’ governors, and Biram’s anemome- 
ters, and are preparihg to issue a complete catalogue 
of all goods sold by them, 








Situation Wanted—Help Wanted. 





We will publish notices suitable for the above 
headings, applying to any of the machinery 
trades, and not to exceed four lines each (32 
words), at the nominal rate of twenty-five cents 
Sor each insertion. 





Frank H. Pond has just completed an order | 
for $10,000 worth of machinery for the Beef | 
Canning Company, located at East St. Louis. | 


ANOTHER SIGN oF Goop TimEs.—The firm 
of Delamater & Co., iron workers, foot of 
Thirteenth street, New York, have ad- 
vanced the wages of their employees from 
twenty-five cents up on their day’s pay. 


New flouring mills are building at Elk 
Mills, Mo., Tunnel Hill, Ky., Oxford, Mich., 
Blanche, Texas, Fayetteville, Tenn., Granite 
Fall, Minn., Wheatland, Minn., Wichita, 
Kan., Olmstead, Ky., Browning, Mo., Fargo, 
D. T., Ellsworth, Kan., Comanche, Iowa, 
Jasper, Ga., Fairchild, Wis., Harlan, Iowa, 
Brunswick, Minn., Lenora, Kan., Bismark, 
D. T., Hutchinson, Kan., Kasson, Minn., 
Manfattan, Kan., Rice Lake, Wis., Fayette, 
Mich., and Wayside, Wis. 


It is an encouraging sign of the times to 
be able to record that, for four months past, 
Mr. John Best has been running his boiler 
works and foundry from twelve to fourteen 
hours per day, and frequently until mid- 
night. On Saturday last he shipped three 
engines and an immense iron tank.—JZan- 
caster (Pa.) New Era. 


The Phoenix Iron Co., and the Edge Moor 
Iron Co., have a contract for bridge work 
from Demarara, W. I., amounting to $175,060 
—an increase of $25,000 over the original 


order. 
—_——__+epe—_—___——_—- 





Machinists’ and Engineers’ Supplies. 





Business remains good and prices on the up grade. 


discount to 65 per cent. discount. 


The manufacturers of copper rivets held their regu- 
lar monthly meeting Sept. 9th, but decided not to 
agitate the question of an advance in prices for the 
present, although it is claimed that the goods are be- 
ing sold at aloss. Thisis owing to the obstreperous 
attitude of some of the makers, who think it is “‘ busi- 
ness”? to do business for fun. A return to reason 
upon their part in the shape of an early advance need 
surprise no one. 


The Ansonia Brass & Copper Co., 19 Cliffst., N. Y., 
inform us that as yet no change has occurred in the 
prices of brass and copper, but that there is every rea- 
son to believe these goods will soon begin to sympa- 
thize with the general advance in other lines of busi- 
ness. 


H. S. Manning & Co., 111 Liberty st., N. Y., are is- 
suing a circular withdrawing all former quotations on 
everything. In these days of advancing prices, they 
don’t propose to get squeezed on any ancient quota- 
tions. 


Coe’s screw wrenches have advanced from 70 per cent. | 


Wanted. Asituation to learn the blacksmith’s trade. 
Address H. A. Leighton, West Newton, Mass. 


A practical machinist and engineer of many years’ 
experience as foreman and draughtsman, desires em- 
ployment, or will take the agency of machinery of 
merit. Address ‘‘ Foreman,” office AMERICAN Ma- 
CHINIST, 96 Fulton St. 


A first class mechanical draughtsman, thoroughly 
practical, well educated, a fine penman and colorist, 
desires a permanent situation in New York, or vicinity. 
Can be highly recommended. Address, Draughtsman, 
office of the AMERICAN MacHinIst, 96 Fulton St., N. Y. 


Licensed engineer and machinist desires a situation 
where ability and sobriety would be appreciated: 12 
years’ experience: good recommendations: wages 
moderate: city orcountry. Address, Stationery Store, 
120 First Ave. 

A Book-keeper—German, of middle age—having 
many years experience and knowledge of the French 
language, also in possession of A No. 1 references of 
best city houses—ir open for an engagement, either as 
such, or in any capacity. No objection to country. 
Address, B., care AMERICAN MACHINI8T, 96 Fulton 
street, New York. 

Wanted a Situation by October ist, in or near New 
York city, by an engineer of long and varied experi- 
ence in all branches of the profession, both on land 
and sea. Reference if required. Address A. J. C., 
care AMERICAN MACHINIST. 


USEFUL BOOKS 


FOR 


PRACTICAL MEN. 


DESCRIPTIVE CATALOGUE FREE. 


B, & FN. SPON, 446 Broome Street, N.Y, 


Scientific Books. 


Send for new Catalogue, 1879, to 


D. VAN NOSTRAND, 


23 Murray & 27 Warren Sts., 
NEW YORK. 














OT: CHUCKS, VISES, FILES,EMERY 
p GRINDERS,EMERY WHEELS WIRE 
STEEL,BRASS, TAPS, DIES.MACHINE, 

SET & CAP SCREWS, GEAR WHEELS, LATHES 
SHAPERS, DRILLS, SCROLL SAWS & SMALL TOOLS 
7oR ALL BRANCHES OF TRADE. SEND For CATALOGUE 
& STATE WHAT KIND OF TOOLS YOU REQUIRE. 


TALLMAN&M‘SFADDEN. PHILADELPHIA. 


Machinists’ and Foundey Supply 


Machinists’ Tools, Drills, Taps and Mies, 
Also, Steam Packing of every description, 
and general assortment of supplies for 


FOUNDRIES AND MILLS. 


T. B. BICKERTON & CO. 
12 south Fourth Street, 








No. 





PHILADELPHIA, PA. 





SIZES and PRICES. 














verrroax. VERTICAL AND BORIZONTAL ENGINES 


A NEW DEPARTURE. 


AND YACHT ENGINES 


OF FROM 10 TO 30 H. P. 


At a Reduction of Fifty Per Cent. from Former Prices. 


BEST WORKMANSHIP. LOWEST PRICES. 


Manufactured by HEALD, SISCO & CO., Baldwinsville, N. ¥. 
Send for new Illustrated Circular, giving full description, and convincing 


U. S. ENGINEER’s OFFICE, } 
PITTSBURGH, Pa., July 23, 1879. 
the 19th instant, I have to say that we 
eliable ” horizontal engines at work since the middle of 


It has been used for driving one of your 


No. 10 Centrifugal Vertical Pumps, and has given us entire satisfaction. The 


pe peg once. 
. A. MAHAN 
ist Lieut. Engineers. 


articular attention to the above letter, as since it was re- 
Mahan has confirmed his good opinion of our Engines there- 


| Horse 
NAME. | Power, |P RICE. 
amare ~ BEST MATERIAL. 
Mercury; 10 | $225 
| 
Queen | 15 250 testimonials, of which the following is a specimen: 
Monarch 20 | 300 ; 
| Messrs. HEALD, Sisco & Co., Baldwinsville, N. Y. 
Vulean | 30 | 350 Gentlemen :—In reply to your letter of 
have had one of your “ 
HORIZONTAL, October, 1878, up to the present time. 
only repairs necessary has been the replacing of the 
Meteor 10 $200 tae y Yours truly, 
Reliable; 20 | 250 [We desire to call 
celv y us, Lieut. 
Hercules' 80 © 325 in expressed, by ordering two more of them.) 
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NICHOLSON FILE CO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
“Nicholson File Co’s” Files and Rasps. 
**Double Ender” Saw Files. File Brushes, File Cards. 
“Slim ” Saw Files. Surface File Holders, 
“*Racer” Horse Rasps. Vise File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bay U.S.A. 


: STEAM PUMPS. 


§ = 
Wouness ye yer ALASSISTANT AND. 
HENRY R. WORTHINGTON, 


contains § 1016 eo: 600 Engravings, 461 Tables, over 
1,000,000 Industrial Facts, Calculations, Processes, 
| 239 Broadway, N. Y. 
83 Water Street, Boston. 


Rules, Trade Secrets, &., in every Occupation. A $§& boo! 
THE WorTHINGTON DUPLEX PUMPING ENGINES FOR 


by mail fur 2,50, worth its weight in gold to any 
sa Pl Parse Oe Baceon man. Agents Wanted, One 

WaTER Works—Compound, Condensing or Non- 
Condensing. Used in over 100 ater- 


Also, 





ae 


wr. 














$4.00 
3.00 


Agent reports only one refusal in taper Day ig 2 a 
poked ger Meg roy R. aoe Ro.s0 Cooper Inst, New 3 ork. 
Cc. W. LeCOUNT, ea 
: Works Stations. 
South eo " : ‘melanin Steam Pumps—Duplex and Single Cylinder. 
anufacturer o 
LeCOUNT’S NEW AND IMPROVED PRICE LIST ISSUED JAN. 1, 1879, 
B oO 1 L E R Cc L A M P WITH A REDUCTION EXCEEDING 
de of steel; is h d t the foot an eee 
Is made of steel; is heavy and very strong ; the foo : 
is — by the screw; the =e is og og ad | WATER METERS. OIL METERS. 
done in the lathe on true centers, and a goo f in a; 
long nut with a full thread. Is suitable for any heavy | 
win. Opens four inches from center of screws and | TYP UGRAPHIC ENGRAVING. 
Le Sane ee oe ee ae | Steel Punches, Letters and Figures, and 
Steel Stamps for Stamping all 
| kinds of Metals. 
:: | Telegraph and Coupon Wheels. 
: : | Mechanicalor other Engraving doneon Metal 
: | Patterns for Casting in Sand. 
: All such work I do in the best style of art, and 
: } | Warrant complete satisfaction. 
| S. HK. ADAMSON, 9 Murray St. 
: The Artist Steel Stamp and Punch Cutter. 
2 , 
i PATENTS. 
. | HENRY E. ROEDER, 
: . 





304 Broadway, New York. 





| ESTABLISHED 
| 


Steel......... 
fron...... 


SEND FOR DESCKIvriVE CIRCULAR. __ | Patents procured in the U.S. & Europe. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters’ 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, NEW YORK. 


QOLD MEDAL AWARDED PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF ALL KINDS OF 


Prosmet, Diss and Special Machinery 


FOR WORKING SHEET METALS, &c. 


FRUIT AND OTHER CAN TOOLS. 
167 to 173 Plymouth St., cor. Jay, Brooklyn, N. ¥. 














Catalogues in English, French and German sent on application, in whicb 
prices are computed in Dollars, Pounds, Francs and Reichsmarks. 


A.F. PRENTICE & CO. 


.Manufacturers of 


Light Machinists’ Tools, 


Improved Upright Drilis, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 
























Screw Cutting Foot Lathe. 
Price, $140.00. 


5 feet bed. 


Hand and Foot Power Lathes. 


SLIDE RESTs. 





Swings 11 inches. Special Machinery and Ma- 


chine Jobbing. 





WEICHT, 600 LBS. 





FOOT POWER LATHES 
A SPECIALTY, 


54 Hermon Street, 
4 WORCESTER, MASS, 


NACE 


a 


JARVIS PATENT FUR 


FOR SETTING 


o 


4) ARDE 
By AWARDED. y 
ENo ! ’ 


Ry AT THE 
PANY, 4 Z 
3S THIRTEENTHS & 
EMM EXHIBITION (4% > 


Fy Li, A. S\ 78 yo 
‘STEAM BOILERS. “eee 
a wy 


Economy of Fuel, with increased capacity of Steam Power. 
on —_— principle as the SIEMENS’ PRocEss or MAKING STEEL, utilizes the waste gases with hot air on top 
of the fire. 


Will burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, log- 


wood chips, horse manure, &c. 
A. F. UPTON, General Agent. 
Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space. 
Send for Circular, P. O. BOX 3401, BOSTON, MASS. 


Machinists SUPDLieS, . cRORSAITH 4g, ¢, 


e 
Railroad Supplies, Engineers’ Supplies M Nei. 
Mining Supplies, ’ “Boiler Makers’ Supplies, | ™ ANCHE STER.N.H 


Steamship Supplies, 
Mill Supplies, Fire Department Supplies, 


W. S. MIDDLETON, 
52 John Street, New York. 


ct” Estimates promptly furnished large 
buyers personally or by mail. 


P. BLAISDELL & CO. 


MANUFACTURERS OF 


Machinists’ Tools, 


Worcester, MASS. 


W. H. HOFFMAN, 


MECHANICAL ENGINEER, 
Designer of the Most Modern and 
Improved Rope Machinery, 


Will, upon application, Superintend Construction of 
Machinery for Preparation, Spinning, 


FORMING AND LAYING. 


Machines and Attachments for 
LONG ROPES AND HAWSERS, 
(For OIL WELLS, Ete.) 

N. Y<Office, 42 Cortlandt St. . 
> Passaic, N. J. | 


2nd Floor. 
eae 
E- en ee AFT-CO+LIMITED- 

as § its P m oa! 4he une 
Seah on a eur gli is 
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FORGING MACHINES, 


POWER HAMMERS, 


BOLT 


Machinists’, Blacksmiths’ Tools, 
And Wood-Working Machinery 


A SPECIALTY. 
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Newell's Patent Universal Grinder. 
IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 


This Grinder is offered to the public as a machine which has no equal for grinding 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 
and other articles of similar nature. It is unrivaled in the amount of work it will do in 
any given time and in the economy of power used. Itisa point of great merit that our mill 
delivers a perfectly GRANULATED article. In grinding grain the meal IS NOT 
HEATED, and consequently may be bagged at the delivery spout with no danger of 
fermentation, and without the loss of weight incidental to the product when heated in 
grinding. It is estimated that the usual shrinkage is sufficient to cover the entire expense 
of grinding by this mill. We have ground, bolted for fine feed, through 13 mesh, weighed 
and bagged up sta thousand five hundred (6500) pounds of corn per hour 
with not more than 15-horse power. It is compact, portable and not expensive. A cordial 
invitation is extended to all parties to call and see the machine at work at 


Foot West i9th Street, New York City. 
NEWELL & CHAPIN. 


THE ALBANY STEAM TRAP. 






























This Trap sutomatically drains the water of con- 
densation from HEATING COILS, and returns the same 
. tothe Boiler, whether the coils are above or below the 
“2 water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 
Albany Steam Trap Co. 


















ALBANY, N. Y. 
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BORING AND TURNING MILLS. 








All Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO. 
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t#” Requires no skilled workman to] 
run this machine. Either Crooked or 


T 
Ke} 
ie) 
) 
2 
oa 
3 
ne 
o 
Ke} 
S| 
2 | 
£ 
a 
& 
& 
Ke) 
+ 
co 
o 
i: 
n 





VFI. £2- SDD, 


WORCESTER, Mass. 
Manufacturer of the Best and Cheapest 


DRILL GRINDING MACHINE in the 


World. 


+1 


SOBJANS OPISINO dO STAA} OY} 
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The onl 


m& Oiler in the World. 
N Saves Oil 
i) Machine 
ing of Fa rice, &c., &e. 
Will run from one to 
with 
Gives 
general satisfaction. 

§ For illustrated de- 
H scription see April issue 
} of American Machinist, 
1879, or send for circu- 
Address 


MIDDLETOWN, 


Ney. 


[00s Polley Lubricator. 


Sectional View. 


Beltin 
, Time, “nd 


months 
filling. 


Loose Pulity Lubricator 


Mig Co. 


P. O. Box 1030. 


CT. 


2 perish 


reliable auto- 
se Pulley 








> 
b. 
£ 
53 
: 
te@-Send for Prices and Testimonials. 
_& j ] 
3 == Vertical and Yacht Enoines, 
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Ci = 
aA. = 
e s =. THE ROWLAND VERTICAL ENGINE. 
a > = walt: Gacaiee " dees ie hee. 
zz Send for Circular. 
zz F.C. & A, E. ROWLAND, Engineers, 
3 = = NEW HAVEN, Connecticut. 
-—-s 2 Goulds Manufacturing Co. 
aa P=: Manufac bare | of all 






Fore at Lif 


ae Cisterns, Wells, Rail- 
roads, Steamboats, 
Windmills, etc. 
FIRE ENGINES, 
Hydraulic Rams, 
AMALGAM BELLS 
For Opuzebes, Schools, 
and Plantations. 
\ Corn- Shellers, Sinks, etc. 
\\ Pumps and d Materials for 
Driven Wells a specialty. 
Satisfaction guarantced. 





Catalogues furnished 
INQUIRE FOR COULDS PUMPS 
Q nT ACTO . SENECA FALis VY 


Y AREHOUSF, ® PaRK PLACE, ~t York Ciry 


JAMES W. SEE, 
“Consulting Engineer, 


HAMILTON, 











GEORGE P. CLARKE, 
Manufacturer of the Patent 


se SBE OASTOE,. 


SECTIONAL VIEW. 





The only Solid Socket Castor in the market. No 
more noise. No more marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 
perfectin action. Also one of the best non-conductors 
for Rheumatism. Want to be used to be appreciated. 


Once tried Fahy liked. 
EORGE P. CLARK, Windsor Locks, Ct. 


WONDERFUL 


PUNCHINC. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 


AND THE WORK 
24 TONS PER SQUARE INCH 


STRONGER than with the Fuat Punon. 


Can be used in any Punching Machine, by license 
from the patentee. 





D. L. KENNEDY, 


10 Cortlandt St., New York. 
lament will be rigorously prose- 
cuted. 





IMPROVED 


Hollow apn ng ine Lathe. 





PRICE, $110.00. 
Length of Bed, 42 in. Swing,11 in. Turns 22 in. 
between centers. Three Cone Spindles and Wheels. 
Weight 450 lbs. 


FRASSE & CO., 


P. 0. BOX 4627, 
62 Chatham Street, 


PATTERN AND BRAND LETTERS. 
PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts., 
NEW YORK. 


ROPER’S 


Practical Hand~Docks for Engiages, 


Hand-Book of Land & Marine Engines, $3.50 


New York. 








Hand-Book of the Locomotive . . . 2.50 

tland-Book of Modern Steam Fire En- 
a. 6 4 ¢ &.5 5 5 6 + + oe 

Cathechism of Steam ines . . 2.00 


Use and Abuse of Steam Boiler. . ’. 


Th~ above books embrace all branches of Steam 
Engineering—Stationary, Locomotive, Fire and Ma- 
rine. Any of them will be sent by mail, free of post 
age, on receipt of publication price. To any one 
ordering @ full set, a liberal discount will be made, 

and if on examination the purchaser Cone not consider 
them worth $50.00 the money will be refun 

Aptormation by letter. r when asked for 


“wil be 
heeteey gk, to 


portion making inquiries abou! 
team Engines, Boilers, Stean 
‘cape, —y Be or any kind of Steam Machinery. 
Address, 
STEPHEN ROPER, 
Mechanical Engineer. 
447 North Broad 8t., Philadelphia. 











The following original articles, by over 
twenty of the best mechanical writers in the 
U. 8., appeared in the AMERICAN MACHINIST 
of the dates mentioned below. Copies con- 
taining these articles can be ordered from 
any newsdealer at 6 cents each. 


Sizes of Safety Valvcs. 
Prof. R. H. Thurston. December, 1877. 


Methods of Setting Boilers in Brick- 
Work. 
Theron Skeel. December, 1877. 

Papers on Engineering Subjects. 
Stephen Roper. March and April, 1878; June 28, 
July 12, 19, and August 2, 1879. 

Standard Gauges and Tools for Accu- 

rate Measurements. 
John J. Grant. May, 1878. 

Strength of Steam Boilers. 
John W. Hill. July, 1878. 

The Properties of Water. 
John W. Hill. August, 1878, 

Balancing Pulleys. 

Geo. M. Chordal. August, 1878. 

The Lathe and Its Uses. 
John J. Grant. August, 1878. 

Piston Speed of Engines. 
Wm. Lee Church. September, 1878, 

Composition of Fuel. 

John W. Hill. September, 1878. 


To Prepare a Shaft Properly for Turn- 


ra.% 
J.J. Grant. October, 1878. 


The Starter and Stopper. 
Stephen Roper. October and December, 1878. 


The Pawtucket Corliss Pumping En- 


ne. 
wih Illustrated Supplement. October, 1878. 
Practical Method of Setting the Valves 


of a Locomotive. 
L. F. Lyne. November, 1878. 


Boring Locomotive Cylinders. 
L. F. Lyne. December, 1878. 


Grinding and Polishing Metal Surfaces 


by Hand. 
Thos. Hagerty. December, 1878. 


To Tarn a Shaft Properly. 
J.J. Grant. December, 1878. 


Dry Plumbago vs. Tallow and Oils in 
Steam Cylinders. 
Wm. J. Williams. December, 1878. 


Engineering Popularized. 
m. Lee Church. January, February, March, April, 
May, June 28, July 19, August 16, 1879. 
Calculated vs. Actual Engine Duty. 
W. Hz. Odell. January, 1879. 


Fault Construction of Locomotive 
Boilers, Management, Etc. 
L. F. Lyne. January, 1879. 


The Inje‘tor as a Means of Haising 
Water. Its Economy, Etc 
W. J. Williams, March and July 5, 1879. 


Engine Duty and Indicator Cards. 
Cnas. A. Hague. April, 1879. 
Improvement in Slide Rests. 
L. F. Lyne. May, 1879. 
Steam Engineering. 
Chas. A. Hague. June 28, August 2, 1879, 
Extracts from Chordal’s Letters. 
In every issue since July, 1878, except that of Feb- 
ruary, 1879. 
Defects in Building Engine Lathes. 
Prof. John E. Sweet. June 28, 1879. 


Use and Abuse of the Engine Lathe. 
= Lg No. I, June 28, 1879. No. II, August 


Our American Mechanical Engineers. 
No. I. Portrait and Biographical Sketch of Wm. 
Sellers. June 28, 1879. 
No. II. Portrait and Biographical Sketch of Wm. 
Wright. July 12, 1879. 
To Bore and Tuarm a Pulley Properly. 
J.d.Grant. July 5, 1879. 
Decline of Skill im Machinists. 
Editorial. July 5, 1879. 
Concerning Steam Fize Engines. 
R. Grimshaw. July 12, 1 
Use of the Ratchet a i 
L. F. Lyne. July 12, 1879. 
A Novel Centering Device. 
Prof. John E. Sweet. July 19, 1879. 
En meine Proportion and Construction. 
H. Hoffman. July 26, August 2, 16, 23, 30 and 
September 13, 1879. 
Priming -—Its Cause and Remedy. 
J. O. Buerk, M.E. July 26, 1879. 
The New Musical Steam Whistle. 
L, F. Lyne. July 26, 1879. 
Is the Indicator a Miracle? 
Herman T. C. Kraus. August 2, 1879. 
Remodeling Valve Motions. 
V. Hook. August 2, 1879. 
Engine Construction. 
Prof. John E. Sweet. August 9, 1879. 
Evaporation of Water in Steam Boilers 
Wm. J. Williams. August 9, 1879. 
Oil Stones and their Uses. 
L. F. Lyne. August 9, 1879. 
Advantages of High Speed Engines. 
Charles T. Porter. August 9, 16, and 23, 1879. 
Boiler Attachments. 
Matt. A. Beck. August 16, 1879. 
Setting Up Steam Engines. 
V. Hook. August 16, 1879. 
Correct Tests of Pumping Engines. 
Condensed from R. H. Buel’s Reports. August 16, 
1879. 
Boiler and Cylinder Pressure.: 
F. F. Hemenway. August 23, 1879. 
The Compression of Steam. 
F. B. Rice. August 23, 1879. 
Kid Glove Naval Engineers. 
Editorial. August 23, 1879. 
The Casting of Small Steam Cylinders. 
V. Hook. August 30, 1879. 
Automatic, versus Fixed Cut-offs. 
F. F. Hemenway. August 30, 1879. 
What Constitutes a Good Lathe. 
L. F. Lyne. August 30, 1879. 
Future of the Machinist in America. 
Herman T. C. Kraus. September 13, 1879. 
Prevention of Injury from Machimery- 
Prof. John E. Sweet. September 13, 1879. 
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Established 


IMPORTERS AND DEALERS IN IRON 


Warehouse, 


24 and 26 Broadway, 





Office 24 Broadway, N. Y. 


N & CO. 


1790. 


AND STEEL OF EVERY DESCRIPTION, 


and 77 and 792 New Street, 


PRICE LISTS FURNISHED ON APPLICATION. 








WEHEEKLY 


The advance in prices is not only maintained, but still further advance 
is imminent, out of store, to keep pace with the mills, who are much behind 
their orders and no prospect of catching up for some time to come, as demand 
must increase instead of decrease. | 

Prices out of store are as quoted: No, 1X Pig Iron, $23.50 per ton; Iron 
Rails, $43.00 to $45.00 per ton, according to weight; Old Rails, $27.00 to $28.00 
per ton; Fish Plates, 2;4;c. per lb.; Railway Spikes, 3c. per lb.; Bolts and Nuts, 


53c.; Common Iron, 2;%;c. basis from store; Refined, 2¢c. basis; Ulster, 3$c. 


REV IHW. 
NEW YORK, SEPTEMBER 111s, 1879. 


basis ; Machinery Steel, 5c.; Best Tool Steel, r2c.; Norway Bar Iron, 5c.; Nor- 
way Shapes, 54c.; Nail Rods, 6c.; Sheet Iron, ae Angle Iron, 2;8;c.; Tee 
Iron, 3;%;c.; Band Iron, 2,8c. ; Hoop, 3c., up; Horse Shoe, 374c.; Tank, 3¢.; 
C No. 1, 34c.; C H, No.1 Shell, 3%c.; Best Flange, 5c.; Boiler Rivets, 4c. per 
lb. Hot Polished Shafting in lengths two feet and longer, from 7c to 8c. per Ib., 
Small Black Rivets, 50% off in papers, 35% off in bulk. 


PIERSON & CO., 24 BROADWAY. 


according to size. 








so 
O25) THE HENDEY 


gon Tools of all kinds: GEAR WHEELS, parts ot 
ODELS, and materials of all kinds. ( ‘atalogues free. 
wooaow & WIGHTMAN, 176 Wash’ton St., Boston, Mass. 








WOLCOTTVILLE, 


MANUFACTURERS OF THE 


MACHINE CO. | x2 2=:ns‘nn 


20, 22, 24 and 26 Artisan St., New Haven, Ct, U. S. 
|Automatic Machines, 
CONN., U. S. A. 


For Straightening and Cutting Wire 
of all Sizes te any Length. 


Automatic Machines for cutting and forming wire 
in various shapes. Send for circulars. 


Engines Indicated and Examined. 





Planers and Shapers, 

















E. E. GARVIN & CO. j 
ce bs Manville Patent Iron 
Milling Machines, Drill Presses, 
<gutee 
chines, “Cutter 24 in. Shapers, 15 in. Shapers, 


Wood Planers. 
Milling gen 
all shapes and 
Sizes. Gear 
Cutting and 
Milling in all its 
branches. 


139-143 


CENTRE ST, 


Planers, 24 in. Amateur’s Hand- 


5 ft.x 24 in. Planers, 3% ft.x 16 in. 


3 ft.x 8 in. Fine Engine Lathes, 5 ft.x12 in. Hollow Steel 
Spindle Hand Lathes, Brass and Wire Slitters, Spring 
Chuck and Common Clock Lathes. 


POWER MEASURED. 
W. H. ODELL, Practical Engineer. 


Planers, with Chuck and Centers, 


P. 0. BOX 274, 








if, Cornell’s B'ld’g 













N. B.—The application of the “Indicator” to an 








NEW YORK. t Send for Catalogue giving description of Tools, with | Engine (by an Expert) instantly detects any waste of 
y Yi: _|mames and opinions of — a power, or defect in the CONSTRUCTION or MAN- 
g _ “) Wr-Bend for il. Pp ons users, an mention where you saw AGEMENT OF THE SAMB, and often leads to a 
lustrated Cata- thi 
No. 4 Milling Machine, logue. Se great saving of fuel. 
OFFICE OF 


The E. HORTON & SON CO. 


PRICES REDUCED. 


WINDSOR LOCKS, CONN. 


APRIL Ist, 1879. 






From this date a discount of 30 per cent. will be made 
rom the price list of our Lathe Chuck. 
Soliciting your orders, we are 


Yours respectfully, 


THE E. HORTON & SON CO. 
Send for Price List. 


PRICES REDUCED. 


Tl WIGTOR Pat, ADJOSTABLE PIPE WRNGE 













S.P.LATHROP PAT. 0C719.1875 ® 









Is the cheapest; most effective; quickest adjusted ; works easier ; 
holds firmer; is stronger; more durable; yet lighter, than any 
other Pipe Wrench in the market. 


EVERY WRENCH GUARANTEED. 
No. 1 Wrench takes from 1-8 to 1% Pipe. 


PRICE $3.00, NET. 


Ss. PARK LATHROP, 
200 MARKET STREET, NEWARK, N. J. 





American Watch 00 Co, Waltham, Mass, 


MANUFACTURERS OF 


MACHINERY 


Watch and Clock Making. 


AND 
Special Tools and Machinery of all kinds, 


The accompanying cut shows our No. 3, or Machinist Bench Lathe. This lathe was originally designed 
for the American Watch Co., and has been adopted by all American watch Sompontes and by many clock com- 
panies of this country, and watch sommpaniee of England and Switzerland. All agree in pronouncing it the 


Establishea THE F AMOUS 
HUNTOON :™ GOVERNOR 


INSURES A DIRECT SAVING IN STEAM OF FROM 10 TO 20 PER CENT. OVER ANY OTHER 
GOVERNOR KNOWN, WHILE FOR QUICK AND ACCURATE REGULATION, GREAT 
DURABILITY AND LASTING ECONOMY IN USE, THIS IS FAR IN 
ADVANCE OF ALL OTHERS. 

Largely in use by U. 8S. Government, also by leading Manufacturers in all classes of Work. 


Circulars mailed on application to 
HUNTOON GOVERNOR C0., Lawrence, Mass. 


Park Benjamin’s Scientific Expert Office, 


37 PARK ROW, NEW YORK. 


, 









1866. 








Testing, Designing, Construction and Selection of Machinery. 

Expert, Mechanical and Scientific Evidence in Law Suits. 

Editing and Publication of Trade Literature and Scientific Works. 

Expert Advice on Inventions and on all Scientific and Mechanical Subjects, 

Engravings, Chemical Analyses, Assays. 
PARK BENJAMIN, Ph. D. 


Editor Appletons’ Cyclopedia of Applied Mechanics ; 
late of Scientific American. 


GEO. H. BENJAMIN, M. Dey 
Business Manager. 


ASSISTED BY A CoRPS OF EXPERTS IN ALL BRANCHES OF SCIENCE. 














14 


AMERICAN re geaonlosi enact 





[SepremBer 27, 1879. 








‘Patent aieuitic, Cut. off Steam Engine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, NEWBURGH, N.Y, 
THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUC- 
TION, AND ALTOCETHER THE BEST CUT-OFF ENCINE IN THE MARKET, 





COMPOUND ENGINES 


For City Water Works; also for Manufacturing parposes, etc. (Highest duty guaranteed.) 
MARINE AND STATIONARY ENGINES, 


STEAM BOILERS AND TANKS, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, 
AND BRASS CASTINGS, &c. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


THE “BROWN” 


AUTOMATIC CUTOFF ENGINE, 


MANUFACTURED ONLY BY 


C. H. BROWN & CO. 


FITCHBURG, MASS. 
LATHE ATTACHMENTS 


FOR MILLING, 
Plane and Irregular Forms. 
Taps and Reamers Fluted and Gears cut with- 
out removing from the lathe centers, 


See American Machinist, Sept. 13 and »- 
Yor circular address W. MAIN, 
Piermont, i a 


FROM 1-4 TO 10,000 Ibs. WEIGHT. 


Treg to attorn, sound and solid, of unequaled strength, toughness and 
ura i 
An iarateaiip substitute for forgings or cast iron requiring three-fold 


IRON 








ABRADLEY’S as More Good Points, 


ag CS eR Does more and Bet- 
ter Work. 


Takes Less Power, 


than any Hammer in 
the world. 


BRADLEY & COMPANY, 


Syracuse, N. Y. 












STEEL 


strength. 
Goading of = kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 
12,000 Crank Shafts of this steel now running proved superior to wrought 


CRANK SHAFTS, CROSSHEADS and GEARING specialties. 
Circulars and Price Lists free. Address 


CHESTER STEEL CASTINGS CO. 
CHESTER, Pa, 407 Library St., PHILADELPHIA, 


D. SAUNDERS’ SONS, 
Yonkers, N.Y., 


Manufacturers of 


Steam and Gas Fitters’ 
TOOLS, 
Pipe Cutting & Threading 
MACHINES 


For Pipe Mill Use, &e., 
A SPECIALTY. 


Send for Circular, and say where 
you saw this advertisement. 


MIDVALE STEEL WORKS, 


NICETOWN, PHILADELPHIA. 


Manufacturers of all Kinds of 


Hammered and Rolled Steel, 


BEST WARRANTED CAST STEEL 


For Machinists’ Tools, Taps, Punches, Dies, Drills. Chisels, Shear 
lades and: aronite Drills. 


Machinery, File, Fork, Hoe and Spring Cast Steel. 
Address A. M. F. WATSON, 
Warehouse, 12 North Sth Street, Philadelphia. General Sales Agent. 





Works, 














ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


PRILADELPrtaA. 


Machine & Railway Shop Equipments 





Shafts. Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables 


iIFFARD INJECTORS. 


NEW PATTERNS. 


and Pivot Bridges, 
SELLERS’ IMPROVEMENTS 


SIMPLE, EFFECTIVE. 


New York Office. 79 Liberty Street. 


The Consolidated Safety-Valve Co. 


51 and 53 Sudbury Street, Boston. 
Capital, $100,000. 


A. MOORE, 
Pres. and Gen’l Manager. 


MARTIN LUSCOMB, 
Treas. and Secretary. 
GEO. W. RICHARDSON, 
Superintendent. 


Sole Owners of all Safety-Valve 
Patents granted to 


E. H. ASHCROFT, Boston, Mass. 


AND 


GEO. W. RICHARDSON, Troy, N. Y. 


These Patents ¢ cover all Safety-Valves utilizing the recoil action of steam, and familiarly 
known as ‘‘ Pop Safety-Valve.” 


(a Purchasers, beware of enfringements of our Patents. ey 
THE 


Goddard Emery Whee, 


EK. A. GODDARD, 


Gen. Sales Agent, 


is 








CHAS. 








ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 


MACEINISTS’ SUPPLIES. 


|Warerooms, 176 FULTON STREET, NEW YORK. 





PRENTISS PATENT VISES, 


ADJUSTABLE JAWS, 
Stationary and Patent Swrivel Bodom, 


Adapted to all kinds of Vise work. 


HALL WF’G CO., 23 DEY ST. 
SEND FOR CIRCULAR. 








STEAM BOILER TUBE CLEANER. 


For illustrated article on Steam Tube Cleaner, see issue September 13th. 


WiILntIAM cooks, 
DEALER IN MACHINERY AND SUPPLIES, 


SOLE AGENT, 
No. 6 Cortlandt Street, = = = = New York City. 














SEND FOR CATALOGUE, 
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warranted. 


price, $6.00. 


2} in. Diam., price $6.00. 


Made with extra Jaws for $1.00 per set. 
re forged steel. 
Hole through the Chuck § in. 
BEST all Steel Drill Chuck in the world 0 to gths. 


) and Pinions a 


ared Chucks 


IMPROVED. 
24 in., $5.50. 


Also, 


Address the manufacturer, 


A. F. CUSHMAN, Hartford, Conn. 





HORIZONTAL. 
VERTICAL 


Automatic Cut-off 


ENGINES. 4% 


Yacht Engines, 
Semi-Portable 
Engines. 








STEEL AND IRON 
BOILERS. 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





A PRACTICAL TREATISE 


ON THE 


COMBUSTION OF COAL, 


Including Descriptions of various Mechanical Devices, 
for the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS. 


BY 
WILLIAM M. BARR. 


1 Vol., large 8vo., illustrated. 
Price, Extra Cloth, = = = 
+ Half Morocco, - = °* 
Sent, postage paid, to any part of the United 
upon receipt of the price. Address ’ : 
YOHN BROTHERS, Publishers, Indianapolis, Ind. 


- $2.50 
States 





A NEW BOOK. 


Friction & Lubrication, 


Determination of the laws and coefficients of Friction by 
new methods and with new apparatus, by ROBERT 
H. THURSTON, A. M., C.E, Professor of Mechani- 
cal Engineering at the Stevens Institute of Technology; 
Member of the American Society of Civil Engineers ; 
American Institute of Mining Engineers; Fellow of 
N. Y¥. Academy of Science, etc., etc. 


The author of this book has long been a student and 
independent investigator of the laws of friction, and 
of the effects of lubrication and different kinds of 
lubricants, and has aimed to present here a complete 
abstract of existing knowledge on the subject. 

He discusses at length, and with such illustrations 
a8 are necessary: 


Rolling Friction on Roads and Railroads; Frictional 
Resistance of Railroad Trains; Friction of Cordage, 
Fluids, Journals, Brakes. Rails, Belts, Pump Pistons, 
Mill Shafting, etc,, etc.; Morin’s, Coulomb’s Ammon- 
ton’s, Rennie’s and other experiments; Lubrication 
and the different kinds of Lubricants in use, their 
characteristics, composition and effects; Limits of 
Pressure; Size of Journals and methods of oiling 
them; Testing Lubricants; Identification of Oils, 


their classification, composition, alterations of com- | O 


position, mixtures, specific gravity, density, effects 
of heat, gumming, drying, etc., etc.; Impurities of 
Mineral Oils ; Oleography, cohesion figures ; Chemical 
tests; General Methods of Analysis; Preparation and 
use of Re-agents; Reactions; Metcalfe’s Experiments; 
Methods of Testing Lubricants; Thurston’s Apparatus 
and Experiments; Friction under varying pressure and 
with varying velocities; Commercial value of Lubri- 
cants and many other kindred subjects. 

The book contains many tables for ready refer- 
ence, and engravings of the different kinds of testing 
apparatus. 


Price, postage prepaid, $1.50. 
sale by 


Published and for 


THE RAILROAD GAZETTE, 


73 Broadway, New York, 


&®”~ Send for Catalogue of Railroad Gazette Publi- 
cations, 








Forged & Twnisted Machinists’ Dil 


By an improved process of manufacture warranted 
to do more work than any other drill in market with 
less liability to injury. 


N. Y. TWISTED DRILL CO. 
240 Plymouth St., Brooklyn, N. Y. 


The Jaws, Scroll 
Workmanship first-class and 
the 
List 





LARGE AND FRESH STOCK OF 


SECOND-HAND TOOLS, 


PRATT & WHITNEY COS TOOLS. 

One Hand Lathe, 15 in. x 8 ft. 

One Upright Drill, 24in. with Bk. Gear and Self Feed, 

Two Engine Lathes, 15in.x 5ft. Bk. Geared. Not 
Screw Cutting. 

One Engine Lathe, 13 in. x 4 ft. Bk. Geared. Not 
Screw Omen. 

One No. 0 2-Spindle Drill. 

‘Two No. 0 3-Spindle Drilis. 

Two No. 1 8-Spindle Drills. 

One No. 2 4-Spindle Drill. 2 Spindles geared for heavy 


work, 
One No. 1 Power Milling Machine. 
One Cutter Grinder. 
One No. 3 Screw Machine. 


TwoNo.2 “ bad Plain Head. 
One No.2 ‘ at Wire Feed. 
OneNo.0 ‘* as ee 


One Screw Slotting Machine. 
One Double Cam Cutting Machine. 


WooD, LIGHT & CO.’S TOOLS. 


Four 20 in. x 844 ft. Engine Lathes, Bk. Geared, Screw 
Cutting, rod feed, gib rest, face plate, countershaft 

One 18 in. x 10 ft. ditto. 

Three 18in. x84 ft. ditto. 

Four 16 in. x 8 ft. *¢ 

Six 16 in. x 6 ft. 4 

One 16 in. x 10 ft. Gib rest, rod feed (not screw cuttihg). 

One 4 x %in. x 6 ft. Planer, down, cross and angie 
feed in the head. 


MISCELLANEOUS TOOLS. 


One ragine Lathe, 20in. x 12ft. Lambertville Iron 
orks, 

One Engine Lathe, 19 in. x 944 ft. 

One Engine Lathe, 16in.x 8ft. Fifield, New. 

One Engine Lathe, 16in. x 5 ft. Good order. 

Two Engine Lathes, 14in. x 43g ft. Putnam Mch. Co, 

One Engine Lathe, 7 in. x 388 in.. Ames. 

Hand Lathes, 7 to 15 in., owt. 

One Planer, 48 in. x 48 in. x 12 ft. Good order. 

One “ 30in. x7 ft 


One “ 26in.x6i4ft. Putnam. 
One * 30in. x 7ft. New. Stover. 
One “ 16in. x3 ft., good order, Pratt & Whitney, 


One Crank Planer, 24 in, stroke. 

One Shaping Machine, 8 in. stroke. N.Y.S.E.Co New. 
ne “s 46 8in. Gould 

Qne « Sin. * Pratt & Whitney. 

One Brown & Sharp Universal Miller. 

One Wood, & Light Milling Machine. 

One Brainerd Milling Machine, No. 8, 

Seven Lincoln Pattern Milling Machines. 

Two Pond Index Milling Machines. 

One Smith & Garvin Hand Milling Machine. 

One No. 3 Garvin Milling Machine. 

Two 4-Spindle Drills. Ames Mfg. Co. 

Four Sensitive Drills, drills to 3-16 in. hole. 

One 2-Spindle Profile Machine. 

One Suspension Drill. Bk. Geared, Self-Feed. 

One Rotary Shear for sheet metal. 

One 1,500 lb. Helve Steam Hammer for Axles. 

One Axle Centering Machine. 

One No 4 Stile’s Punch Press, 

One 7 in, x 12 in. Whitehill & Smith Engine. 

One 10 H. P, Baxter Engine. 

One 2 “ “ ‘ 


E. P. BULLARD, 
14 Dey Street, New York. 





The Buckeye Automatic Cut-off Engine. 






Estimates Furnished on Application. 


BVoka Tas SaSNoIWNs co. 


Room 42, Coal and Iron Exchange, New York. 
HILL, CLARKE & 00, - - - 86 & 38 Oliver Street, Boston. 


ATR ENGINES. *° “yor 


NO ENGINEER. 


No Extra Insurance ! Absolutely Safe ! Simple! Reliable ! Durable ! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


j i : Manufacturers of Air Engines, Elevators and Hoisting Machinery. 


THE GEORGE PLACE MACHINERY AGENCY, 
Sole Agents for J. A. FAY & CO. 


Wood-working Machinery, 


Patent Sash, Moulding, Tenoning, Boring, Mortising, 
Planing and Matching Machinery ; 


BAND, SCROLL, RIPPING, RAILWAY AND CARRIAGE CUTTING-OFF 
SAWS, BAND AND VERTICAL RE-SAWING MACHINERY, etc., 


IRON MACHINERY of every description. 


Patent Cold Rolled Shafting, Pulleys, Hangers. etc. 


127 CHAMBERS & 103 READE STREETS, 
NEW YORK. 


RVUESENER s& DUVUNW, 
Schuylkill Falls, Philadelphia. 














DOW NER’S 
Anti-Incrustation Liquid 


FOR THE PREVENTION AND REMOVAL OF 


SCALE IN STEAM BOILERS, 
Is a Chemically Scientific Preparation, 


SAFE, EFFECTIVE AND ECONOMICAL. 


Used in new orclean boilers scale cannot form, as 
scale-producing constituents are neutralized. 


IN BARRELS AND HALF BARRELS, 
Circulars on application. 


A. H. DOWNER, 


(Proprietor and Sole Manuf’r.) 
17 PECK SLIP, N. Ve 


BETTS MACHINE CO. 


WILMINGTON, Del. 


Machine Tools in Stock. 


NEW. 


HEAVY, STRONG AND POWERFUL. 
Single Geared Vertical Drills, 10 in. lift. 






Sole manufacturers of the Excelsior Steel Tube 
Cleaners. Price, $1.00 perinch. Send for Circular con- 
taining names of users who consider it indispensable, 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“V7Troto 


Feed = Water Heater ud Pure, 








40 inch Radia} Drills, 11 in. lift. 
48 ‘“ sad ‘6 12 in. lift. 

24 ‘* Planers, to plane 6 ft. long. 
36 “ “ “ il “ 

86 “ “ee “ 18 “ 

42 i “ “ 18 é 

50 “oe “é “ 25 “ 


138 ‘* Shapers, 9 ft. bed. 

Vertical Turning and Boring M:1I that turns 10 ft. diam. 
25 inch Lathe, 16 ft. shears. 

36 “ “ “ 

42 “ “ “ec 

Hor. Bor. and Drilling Machines, 2 eizes. 


SECOND HAND. 
IN EXCELLENT CONDITION. 


Van Haagen Patent Rotary Shaper. 

Bement Hor. Boring and Drilling Machine. 
Harrington Lathe, 20 in. swing, 12 ft. bed. 

30 inch Post Drill, with swing table. 

10 “ ‘ ‘ 

Patt, Makers’ Lathe, 20 in. swing, 9 ft. shears, 


ALSO, MAKERS OF 
MEASURING MACHINES, 
STANDARD GAUGES 4ND 
CORRECTIVE GAUGES 


ON THE RICHARDS SYSTEM. 
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(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS, 








Adjastable Reamers and Special Tools of Accuracy. 


WORCESTER MASS. 
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BROWN & SHARPE MFG. CO, 


Providence, HK. L 





















MANUFACTURERS OF THE 


Universal Grinding Machine. 


This Machine is arranged for doing a large 
variety of operations of grinding, by the use of 
solid emery or corundum wheels. An addi- 
7 tional movable table, capable of adjustment by 
TT | ». a tangent screw and graduated arc, admits of 

It G gf straight and curved taper grinding with the cen- 
i ~~ ~~ » ters of the machine always in line. It is specially 

ie A adapted for grinding soft or hardened spindles, 

{*- AG rbors,cutters, either straight or angular,reamers 
nd standards; also for grinding out straight and 
taper holes, standard rings, hardened boxes, 
== jewelers’ rolls, &c. The work can be revolved 
pon dead centers or otherwise. The grinding 
heel can be moved overgthe work at any angle, 
by which means any taper can be produced. 

’ ‘ Wheels from one-quarter inch to twelve inches in 
diameter can be used dite with or without water. The feed works and slides of the machine are 
covered, and fully protected from grit and dust. The grinding of taper holes and angular cutters is 
provided for with graduated arcs. A special chuck, for holding work for having holes ground, accom- 
panies each machine. The spindle and boxes of the machine are of cast steel hardened and ground. 
Distance between centers, 28 inches; will swing 12 inches diameter. 


MACHINE TOOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth & Wood Streets, 


(Take Arch or Vine Street Car), 
FRED’K B. MILES, Engineer. PHILADELPHIA. 


STEAM HAMMERS, DROPS, &c. 


Having recently introduced many valuable and novel improvements 
into the construction of Steam Hammers and Drops, we are now pre- 
pared to furnish these machines in greater perfection than has been 
hitherto possible. Our new balanced Valve enables more work to be 
done with less steam and with no appreciable wear. Our new method 
of adjustment prevents all the side ag | and lost motion, which 18 so 
destructive to such machinery, while the facility of handling is made 
such as to eclipse all previous efforts in this direction. 

Write direct, we employ no agents ! 


FRED’K B. MILES. 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
mr or other attendant while running. Recommended by Insurance 
Yompanies. 
NSURPASSED IN EVERY RESPECT ioe Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc 
2,4 and 7 H. P. and upwards. Built by ¥ 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 
Babcock & Wilcox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints. All joints made by expanding’ wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment Adapted to all kinds of tue!. Steady water 
line and dry steam. No leaks from unequal expansion. 
Rapid steaming. Highest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 
prompay cemsenee. 

BCOCK & WILCOX, Engineers, 
80 Cortiandt St, New York 


























GEO. W. FIFIELD, 


Manufacturer of 


SEND FOR CATALOGUE illustrating «very 
variety of 
STEAM PUMPING MACHINERY. 


COPE & MAXWELL MF’G CO. 
HAMILTON, OHIO. 





From 16 to 48 inch Swing 








.Machines Send for 
at reduced our new | Cuts, Photographs and Prices furnished on application. 
prices, Illustrated 
and S Catalogue 
Wheels Weissport, LOWELE, MAM. U. 6, A- 











THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MAKE SPECIALTIES OF 


Drop Mam mers, 


PUNCHING PRESSES, 
HAND DRILLING MACHINES, RATCH- 













ET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF 
GEAR WHEELS, SCREW PLATES, 
HAND, MACHINE NUT AND PIPE 


TAPS, AND BOLT CUTTERS, 
In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 
MACHINE and Special Machinery, om 


PRICE LISTS FURNISHED @N APPLICATION. 


THE 


Cuas. E, Briuines, Pres’t and Sup’t. 
L. H. Hout, Treasurer. 





BILLINGS & SPENCER CoO. 
nape /p\ mane. 


HARTFORD, CONN. U. S. A. 
MANUFACTURERS OF 


Billings? Adjustable Pocket Wrench. 


E. H. Stocker, Secretary. 





Blings Adjustable Ta & Reamer Wrenches, 


PATENT SCREW PLATES AND DIES, 
WROUGHT IRON AND STEEL, DROP FORGED LATHE DOGS, SCREW DRIVERS, AND SOLID 


FORGED SEWING MACHINE SHUTTLES. Also, PACKER RATCHET DRILLS, BARWICK 
WRENCHES, &c., and all descriptions of 


STEEL AND IRON DROP FORGINGS 
For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. Send for illus- 
trated Catalogue and Price List. 








Manufacturer of TAPS AND DIES of every description. 


Also, for sale low, UNITED STATES STANDARD GAUGES, from X to 8 inch. 
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L., B. EATON, 


TOOL STORE, 
No. {! North 6th St., Philadelphia. 
TOOLS for Machinists. 
TOOLS for Jewelers. 
TOOLS for Engravers, 
TOOLS for Carvers. 
TOOLS for Model Makers. 
TOOLS a Cabinet Makers. 
TOOLS for Amateurs. 
TOOLS to Order 
‘ Laws is the only exclusive TOOL STORE in Phila- 
elphia. 


CHROME STEEL, 


Warehouse, 98 William St., Bow York. 
ouN W. Quincy, Manage: 

This Cast Steel is unequaled for stren, rengih durability, 
and uniformity. Please send fora circ for evidence 
that it is the most economical to use and that it will do 
50 per cent. more work than any other 


Cincinnati, Ohio. Send for Catalogue of New Designs. 





H. BICKFORD, 


A SPECIALTY. 








UPRIGHT DRILLS 
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